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QUANTITATIVE STUDIES OF EXPERIMENTAL PRODUCTION AND TREAT- 
MENT OF ACUTE CLOSED CEREBRAL INJURY 


GEORGE M. HASS, M.D 
AND 

C. BRUCE TAYLOR, MD 
CHICAGO 


A UTE expanding closed cerebral lesions in patients present many problems, 


related principally to pathogenesis of symptoms and choice of therapy. Much 
conflict of Opinion about these matters has arisen because they cannot be studied in 


complicated human cases in a quantitative way \ method for the experimental 


production of acute closed cerebral lesions in animals has made it possible to con 


duct quantitative studies Phe method was refined so that 


discrete intracerebral 
lesions of desired volume could be reproduced i 


successive anmnals without inter 


rupting the continuity of the calvaria or introducing variables incidental to mechan 


ical trauma 


his report is concerned with a description of the method and its 
| 
study of 


use in the 
relations of volume per cent of cerebral damage to clinical manifestations, 


not only in untreated animals but also in animals treated with intravenous mye 


tions of hypertonic dextrose solution or surgical decompression 


METHODS 


the brain were produced by 

brain tl y he adjacent intact calvaria to a 
gaseous carbon dioxide 

mblies. One assembly governed the flow 


instrument for controlling the 


of carbon 
dimensions of leston 
of which are shown in Figure lof, has been gin 
Carbon dh 


vas conducted to a need 
r square centimeter). When the 
pothermal instrument and expanded 
metal late was cooled by the 
urface oO kull, heat wa 
periosteum, skull, dura, lepte 


in afhliation with the 


a grant from Sprague Memorial Fund, 
ler contract 5) 25734 with the United States At 
Randolph Field, 


\ Quantitative Hypothermal Method for the 
‘ath. 45:563, 1948 
and Maloney, J. | Relations 


Production 


Between Volumes of Closed 
mns in Rabbits, Arch. Path. 47:450, 1949 
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=: 
h 
‘ 
nstrw for Product { rely 
creating a negative thermal gradient tron 
contiguous instrument coole by expanste 
Ihe apparatus consisted of two as 
dioxide. The other was the pothermal 
\ detailed description of the apparatus, part 
else ere Phe « ential ere . foll 
1 pre ire f 800 to 1,100 Ib. per square inch (56 to 77 ke 
needle lve i per carbon dioxide fi ed int the hy 
proximal to the inner surtace of a flat circular metal plate 
. expanding va When the plate Va placed ivainst the ext 
ibstracted trom the wee ive deepening laver it 
From the Rush Department of Pathology, Presbyterian Hospital, 
University of Hlinois College of Medicine 
Lhese studi vere Ip] rted 
and in part by funds provided une 
Force Schor f Aviation Medicine 
Ha M., and Taylor, ¢ 
of Local Injury of Tissue, Are | 
taylor, C. B.; Ha M 
Hypothermal Cerebral Lesions and Sympt 
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meninges, cerebral cortex, subcortical white matter, and deep intracerebral structures 
negative thermal gradient from tissue to plat 

ipplied 


ettective 


] to the ur?! 


urtace of the plate | 


The effective 
vas almost equal along any line perpendicular to the 
cross-sectional area of the negative thermal gradient 
plate in contact | 


vith tissue and could be 
20 mm i lhe effective depths 


at ares 


of different diameters 


big. | three 
which carbon 
The three 


principal parts of the hypotl 


rmal 
nto the 


is conducted 


instrument. The 
freezing plates 


long needle, through 


pansion chamber, fits into one end of the cylinder 
which are of different 


dimensions, fit interchangeably 
end of the cylinder, forming a part of the wall of the expansion chamber 
B, hypothermal instrument in operation 
external table 


hemisphere 


into the other 
ot the 
within the 
of a cerebral | 


calvaria of is being 


The hypothermal plate is frozen firmly to the intact 
a rabbit Heat 


closed cranial 


abstracted 
ion of desired volume 


vault. Control of the flow 


irom the right cerebral 
t heat leads to the production 


(0 to 13 mm.) of the 


negative thermal 
t carbon dioxide 


gradient were governed by control of duration of flow 
through the instrument under standard conditions while the cool 


ling plate was 


ab 
aried by use of plates (5 1. 
2 
\ 
4 
= 
B 
4 
Ji 


med 
produced, the 
nment. Within tive minutes the 


been securel Zen tog cl ontance eparated Phe 


ntimued 


n, breadth, depth, and volume were produced 


in the super VENI f tl al, parietal, and frontal lobes of cerebral hemispheres 


Most lesions of at s ! ‘ é m3 volume vere made in parictal areas because ot 


the less convex contour ¢ l | regions. Diameters of lesions varied from 4 to 

25 mm.; depths, from 0 o 7 mm., and volumes, from about 100 to 3,000 cu. mm 
General Postoperative Observations.—Aiter production of lesions periodic observa 
tions were made. Durati recovery trom anesthesia was recorded, Attempts were made t 
disclose motor paralyses ispicuous changes in behavior. [i the animal regained conscious 
operation, it was watched for signs of onset of cerebral symptoms. The time of 
symptoms and the duration of life following production of lesions were recorded. live 

types nical courses were recognized 

P S tc Postmortem studies w iad al ases. In most experiments 
animals which s1 Ned 24 hours j he production of the final lesion, In speeial 


experiments animal | as long as tour weeks to determine histopathologic changes 
during heali lesions. The condition of the scalp and calvaria was noted. The bone over each 
lesion was ins d, and blocks of the calvaria were prepared for microscopic study. The brain 
was removed by dissection, severed trom the spinal cord at the foramen magnum, and fixed in 
10% formalin. After fixation for 48 to 72 hours, a transverse incision was made through the 
medulla at t posterior angle of the fourth ventricle. After determination of volume per cent 
of cerebral damage, blocks were taken for MICTOSCOplE study 

Determinatu f per Cent of Brain by Lesions \iter fixation in formalin, 
the volume of the brain, in cubic millimeters, was determined by calculations from data on the 
weight 1 ain in and when immersed in distilled water. The volume of each cerebral 
lesion was then determined as follo \ template covering the subarachnoidal surface area of 
the lesion was prepared and transferred to graph paper, with transverse and vertical lines at 
intervals of 1 mm. The number of squares within the outline of the template was counted. This 
gave the ; he lesion i square millimeters | ion was then bisected in an 
axis per] i » the maximum diameter of the } naximum depth of the lesion 
was then measu an accuracy of 0.25 mm } the surface area and the depth 


tandard approximation to th | he lesion. The volume per cent 


ted as the ) ! the lesion the volume of 


hundred four rabbits were used. Single 


roduced in variou 


% 
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in contact with t e. The effective volume thout 0 to 4000 mt i the negative thermal 
vradicnt were t ndent, t 1 ( pon t diamets t circular ling plate, the 
| tet Heavy bon thi the mstrument, ar rence t tandard conditions 
f f | eriment vere done or 
1 t t ! nd vhing 41 t 7 ke.). After inductior 
f P ‘ ‘ ‘ tnt rone position 
Ln ! | t | 1 low ma t thre i ver the iperior 
t t t t 1 | 1 t met ther crewed 
nto the end thi t t nstrument. Phe surta t t is then immersed in a 
te! ] tion ot it t 50 ¢ Phe « ! plat then placed firmly against 
le t \iter it rt that t le a liquid seal betwee 
the ! piat ried the teu elatu i Carbon di vas ther 
jetted periodica by manual control of the needle valve against the inner surface of the cooling 
plat lig. | | duratios ca yet and the interval | 
metronome at and O.2 d. When a lesion of desired 
Instrument lt w were allowed to gain heat trom t envire 
tissue and oling plate cl ic 
calp was then closed wit ik and @Mestnesia tise 
Le IONS OVe i vic vit] respect lon iti 
° 
the bran 
Determinat fMLI Untreated Animals. 
acute unilateral le ns or multiple acute simultaneous bilateral lesion vr 
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oc ipital regio Phe lesion tly in breadth, depth, and volume 


lume per cent of cerebral dam: : ht te Phe W range was t 


all animals, 46 in number, survived. The high rans was that within whi 


inmmals, 9 in number, died. The irtermediate range encompa all volumes per cent 


damage between the minimum lethal volume per cent and the maximum survivable 

cent. Forty-nine animals w eric venty-nine survived, and 20 died 
cent of cerebral damage ; aleulated for ‘ vo groups. The aver 
regarded as the volume per cent of cerebral damage which might be « 


group of animal h alue was defined as MLV 


( loute 


Kelations of S miptoms to olume per 
hundred four animals used for the determination of MLV were studied 


recovery from the anesthesia used for the operation was noted, Recovery was regarded 


lal when the animal promptly regained normal activity. It was regarded as delayed if the 
remained stuporous for an hour or so before regaining normal activity 
made if the animal failed to regain consciousness. The time of onset of symptoms 
origin was recorded. The principal symptoms were stupor, coma, and convulsions 
f life after production of cerebral lesions and after onset of each symptom was also 
These data were analyzed and five types of clinical irses defined. Correlations wert 
between the type of clinical course followed by e: animal and the volume per cent 
damage 
erminatton Kate of Onset and Subs j ) / or Symptoms 
« leute Cerebral ke nt lesions were produced 


method ¢ t that multiple success \ ade in each animal at chos 


of time The first lesion (Lesion as ad { occipitoparietal region, ca 
taken to produce a sublethal ‘ vas t sed with silk sutures. [tf the 
iimal survived, the procedure wi ated alter lapse ot % osen interval of time, when 
i second lesion (Lesion 2) was made in the right occipitoparietal regio sions 3, 4, 5, and ¢ 
re then produced successively at the same spaced intervals of time in the left and right 
etal, and leit and right frontal regions, respectively. In most instances animals did not survive 
miplete seri © that the number of lesions varied from two to six 
Phere were tour groups of animals. Successive cerebral lesions were produced at intervals of 
4 hours in 12 rabbits, ours in 12 rabbits, 72 h 4 rabbits, and 96 hours in 4 rabbit 
\iter the production « ‘ lesion, clinical ath vere made, and the type 
rded 
al lived 24 hours after production of a lesion, it was regarded as a survivor i 
lance with experience with animals having acute single or multiple simultaneous lesion 


experiments, therefore, were terminated either by death from lethal lesions or by killing 


iunimal 24 hours after production of tl al lesion. The volt | t of cerebral damage 
then determined as the ratio of the sum of volumes of mdividual lesions to the volume 
These data repre sented the effects of increments of cerebral damage spaced at 
Th The rate of onset and subsidence ¢ responsible for severe cerebral symp 
toms and death were determined indirectly in terms ot clinical effects of increments in cerebral 
damage. Control data were made available by arge series of animals with acute single or 
multiple simultaneous lesions. Maximum tolerated limits of cerebral damage were defined, and 
i suitable method for extensive closed cerebral ablation with low mortality was established 
etermination of Loalue of Intravenous Administration of Hypertonic Dextrose Solution in 
Treatment Inimals wath leute Closed Cerebral Lesions Iwenty-four animals with acute 
closed cerebral lesions were treated by intravenous administration of 10 or 25% aqueous solutions 
(Table 2). The dextrose was given in a vein of the ear with the head immobilized 
of administration, controlled by a mercury-drop displacement method, varied from as 
much as 50 ml. per minute, when single injections were given, 8 ml. per hour, when 


3. Taylor, C. B.; Hass, G. M., and Maloney, J. F Quantitative Study of the Effects of 
Multiple Successive Closed Cerebral Lesions, Arch. Path. 48:195, 1949 
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PaBLe 1.—FKelations Con Cerebral Damage, Type of Clinical 
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Group 1 consisted of 47 animals with unilateral or bilateral lesions (Table 3). Surgical 
decompression was done within 30 to 45 minutes after production of cerebral lesions. Bone flaps 
were made immediately over the lesions. The area of bone removed over each lesion was usually 


one-fourth to one-half the area of the cortical surface of the lesion (Table 3) 


Group 2 consisted of four animals with unilateral lesions (Table 4). Surgical decompression 
was done within 30 to 105 minutes after production of lesions. Bone flaps were removed overt 
the cerebral hemisphere contralateral to the location of the lesion 

Group 3 consisted of 14 animals with unilateral or bilateral lesions (Table 4). Surgical 
decompression was delayed one to six hours, until the postoperative onset of stupor or convul 
ion These symptoms were regularly indicative of a fatal prognosis in untreated animals 


Decompression had to be done rapidly, because death often promptly followed the onset of symp 


4. ‘Taylor, ¢ B.; Hass, G. M., and Maloney, J. | \cute Closed Cerebral Lesions Treated 


by Injection of Hypertonic Dextrose Solution and by Surgical Decompression: A Quantitative 


Study, Arch. Path. 48:525, 1949 
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nyection was continuous.* The time after operation, at which injection ere given, the duration 
ministration. and the amounts 3 ted into each animal are vn in Table 2 
All ¢ eriment ere tert ited eath from cerebral injur thin 24 | 1 r by killing 
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ne-tourth 
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By analysis of the data w oO compare 
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| 
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Limitations Measurement and Reproduction of Closed Crantocereh 


The method used these experiments eliminated variables, 


concussion, cramal fracture, ditfuse cerebral injury, or craniotomy, with their 
numerous complications. Other variables, such as location, dimensions, and char 
acter of lesions, were only partly controlled Lhere were linnts as to location in 
which large volumes of cerebral damage could be conveniently produced. Most 
uitable locations were beneath the superior planar or superior lateral convex sur 
face of the cranial vault Phe lateral, inferior, and medial aspects of cerebral 
henuspheres were not se lectively damaged because of technical difficulties in accu 
rate reproduction of lesions in successive aninals 

Dimensions of lesions of certain types were reproduced with reasonable accut 


acy im successive experiments (Fig. 2) The range of error im reproduction of 


lesions of medium o1 large diameter (about 15 to 25 mm a. depth (about 3 to 
5 mm.), and volume (about 500 to 2,000 ctu. mm.) was no greater than +10% of 


the desired values. Large errors frequently occurred when attempts were made 


to reproduce lesions of large or medium diameter (15 to 25 mm.), small depth (0.5 


= 
ton It i | thle to de i decompre } before the 
decomopre ion could be undertaken. One was done 
t ver the le 1 the bone removed having a surface area equal t EE to one-halt 
the ilace area of the ibjacent cortical lesion 
Anima «el irvived were killed a 
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e il Hetwee Produetion of Lesions and Duration 
‘ Produetic Lewic Surgical Decompressic H of Lite 
per Cent « ind Onset of Syipto Hy After Pro 
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to 1.0 mm.), and very small volume (75 to 200 cu. mm.). In general, the range of 
error in reproduction of a lesion increased with increasing divergence of values tot 
diameter and depth. 

\cute lesions, at the same time interval after production, were similar but not 


always identical in appearance (Mig. 3) Phe amount of hemorrhage, necrosis, and 


edema varied, These variations were encountered, at times, even when the method 
of production and resulting dimensions of lesions were identical. Since there was 


no hemorrhage bevond the linuts of the lesion, except when a wall of a lateral 


Fig. 2 I, two acute symmetrical lesions in the parietal region. The margins of the lesions 
are sharp. Congestion and edema spicuous in this instance, while 


gross hemorrhage ts 
insignificant in quantity. The clinical course of this animal 


was Type 3 
Kh, sagittal section of two acute symmetrical lesions in the parietal region. The 


margins and 
base of each lesion are sharp. There are ce 


ngestion, edema, and discrete perivascular hemorrhage 
within the limits of each lesion. The clinical course of this rabbit was Type 3 


ventricle had been destroyed, the slight variation of bleeding within the boundaries 


of lesions would seem to be unimportant However, it was doubtless contributory 


to variable clinical manifestations caused by comparable volumes per cent of acute 


cerebral damage in the same location in ditferent animals. The same comment 
may be made concerning minor variations i the amount of cerebral necrosis 


within lesions, as well as of edema in and around lesions. 
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asurements of dimensions of lesions 


t of the volume of the brain. The 


ind the true normal volume 
ormaldehyde decreased its 


eemed probabl duration of fixation eliminated 


bag. 3 four acute lesions, of different dimensions, in the lett parictal area \ll are sharpli 
} 


defined. Note the restriction of congestion, edema, and hemorrhage to the; site of each lesion 


lhe clinical courses of the four rabbits were Types I, IL, ILI, and IV, respectively, in accord wit! 


the increasing volume otf the lestot 


significance of this source of errot The presence of a lesion also changed the 
“normal” volume of the brain. When a lesion was acute, there was an increas« 


in cerebral volume because of edema and hemorrhage within the lesion. These fac- 


tors necessarily varied, increasing, in general, with increase in the volume per cent 


ot acute cerebral damage \s lesions became older, edema subsided, hemorrhage 
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ral tissue disappeared, leaving a contracted scat 
volume was reduced to below “normal.” How 
a much more rapid 

old healing 

it ot cerebral damage 

n prolonged experiments, especially those in which 


ed in the same animal | , 48, 72, and 


measured. The measurements 
s very sharply 
Measurements 
were not trictly cylin 
wally convex, and the 
In gen 
vreater than the actual 
volumes 
lor the reasons given, it was necessary to restrict critical comparison of one 
experiment with another to instances in which lesions did not differ greatly in 
volume and age. In addition, uncontrolled variables were such that we have 
attached no significance to data which fail to take into account a + 10% range ot 
error in measurement of the volume per cent of cerebral damage 
Types of Postoperative Clinical Courses.-Vive types of postoperative clinical 
ourses were recognized 
One clinical course (Type 1) consisted of rapid asymptomatic recovery from 
the anesthesia, with a subsequent asymptomatic course 
\ second clinical course (Type 2) was characterized by delayed recovery from 
anesthesia, with persistence of stupor for less than two hours, followed by complete 
asymptomatic recovery. 
\ third clinical course ( ype 3 characterized by a well detined sequence 
of signs and symptoms. Usually, there was a slightly delayed recovery from the 


anesthesia Phen the animal became ambulatory and behaved normally for a 


period varying from 2 to 1O hours \iter this period of normal behavior, there 


11 


was an on i stupor, followed by coma, terminated within two hours by convul 
sions and death. Vhis clinical course was critical prognostically because all animal 
which recovered consciousness after the postoperation and then after a period ot 
normal behavior lapsed into a stuporous state died within 25 hours after the time 


i production of the cerebral lesion 
\ more rapidly progressive clinical u was characterized by 
ncomplet recovery trom sthesia w i unconsciousness, ter 


minated by convulsions and d . usually within two 1 ix hours after production 


of the lesion 
clinical course (Type 5) was seldom observed in acute experi 
was common among animals subjected to gressive cortical ablation 
sions prod lat intervals of 24, 48, 96 hours bhese ant 


ver regained normal behavior after operation Phey remained sluggish and 
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resorbed, and degenerated cerel 
In these instances the cerebral 
ever, the measured volume of th 
rate than the measured volume 

lesions was to reduce the value 
Chis etfect wa only 

hours 


PROC 


responded to stimuli by hopping slowly ; They did not eat and tended to 
reniain in senureclhining postures until the ar death from dehvdration and 


Manition 
No well-detined hemiparesis, paraplegia, or other localizing neurological sigt 
encountered in any animal 
Pathologic tinding Immediately after production oft a lesion ere Was no 
pre or microscopic change im the periosteum, bone, or dura There were 
engorged ve and pericapillary hemorrhages in the leptomeninges brain 
(big hese changes were invariably restricted to the site of the lesion. Sig 
miticant diffuse bleeding into the subarchnoid space or ventricles occurred only in 
instances in which massive deep lesions involved ventricular walls. The rare cases 
of this type were elimimated trom our experiments. Otherwise, bleeding into the 
ubarachnoid space was negligible and restricted within the boundaries of the lesion 
Llemostasis was pontaneou and efficient after the immediate postoperative period 
During the first few hours atter production of lesions there were slight: gross 
ve ry the periosteum, bone, and dura at the site of the lesions Phe subdural 
vithin the limits of the zone of injurv) gradually became obliterated as 
exudate bound the leptomeninges to the dura Phere was no consistent 
ontinuous oozing of blood into the subarachnoid space or intracerebral 


} 


lesion (big 3) Iedemia hi wever, did cle velop progressives 


in the periosteum, dura, and leptomeninges It was prominent 
lume of damaged cerebral tissue 


i incl adjacent to the ve 
Microscopie study of lesions during the first few hours after production showed 
irly necrosis of cells, vasodilatation, intravascular thrombi, edema, interstitial 
mmorrhage, and infiltration of few inflammatory cells These changes, though 
periosteum and dura, were conspicuous mm the bone marrow of the 


\ and osseous matrices were Surprisingly re sistant to change, even 


cal 
though cells had apparently been killed. Sections of the brain showed vasodilata 
tion, intravascular thrombi, perivascular hemorrhage, and necrosis of neural struc 
ure Ganglion cells disappeared rapidly endothelial cells, fibrocytes, and 
neuroglia cells were more resistant and often seemed to persist as structurally 
unimpaired units. Infiltration with polymorphonuclear leucocytes and macrophages 
was retarded and mild. There was no suppuration or liquefaction necrosis (Figs 
| and > 

Giross study of the evolution of lesions over a period of several weeks showed 
apparent return of periosteum and bone to normal. The leptomeninges became 
firmly fixed by fibrous adhesions to the dura and cerebrum within the local limits 
of the boundary of the lesion he cerebral lesions contracted progressively, so 
that by the end of tive weeks large purplish-red, acute lesions had been converted 
to small yellow, puckered ghal scars, enclosing soft masses of degenerated cerebral 
tissue and cysts 

Microscopic study showed slow progressive healing over a period of several 
weeks. Sections of the calvaria showed a peculiar formation of osteoid tissue in 
relation to the residual acellular framework of “nonviable” bone. The dura, 
thickened by fibrosis, became fused with the leptomeninges, which, in turn, were 


bound by fibrous adhesions to the surtace of the healing cortical lesion. The acute 


inflammatory and neuronal degenerative changes subsided without suppuration 
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Phen, macrophages, laden with lipids derived from dis 
neurons, became conspicuous. The process of resorption, phagocytosis, 
was very slow \ll ganglion cells and axons disappeared. Reparative 

ly converted the volume of injured cerebral tissue into a lesion which 

f healed infarcts of the human brain 

Clinical Co to lolume per Cent of cleute Cerebral Damage in 

(ntreated Animals The ty of clinical course could usually be correlated with 
a range in volume per cent of acute cerebral damage Pable 1) Phe variable dis 
tribution of the damage within the extraventricular limits of the superior convex 

cerebrum was not important \lso, clinical findings in animals with 

lateral lesions were comparable with those in animals with small bilateral 

to the same total volume per cent of damage Clinical courses 

were followed when the animals 1.. 


he ammals recovered normal postoperative behavior either very 


ograph of a sagittal section ot a les 1 the parietal lobe of 
very small, was 12 hours ol Note the sharp margins an 
nidzone of the cortical gray matter. All nerve cells withn 


mut there 1 neo other iwnificant disintegration ot 


and leucocytic infiltration are meonspicuous 


promptly or after slightly prolonged recovery from the anesthesia hereafter they 
had no significant signs or symptoms. Of the 46 ammals in this group, 6 had a 
prolonged postoperative recovery period (15 to 30 minutes) after discontinuation 
of the anesthesia (Type 2). The remainder recovered promptly | Pype 1). Chim 
cal courses Pype ] to Pype 5 were observed among animals with 9.4 to 18.5 vol. % 
of cerebral damage, Of these 49 animals, 25 followed clinical courses Type 1 ot 
ype 2. Clinical course ‘1 ype 3 was observed in 17 animal hese, after a slight 
postoperative delay in recovery irom anesthesia, returned to a state of normal 
behavior but thereafter lapsed into stupor, terminated by coma and death Phe 
duration of normal postoperative behavior varied from 1 to 20 hours and the post 
operative duration of life varied from 2 to 25 hours. Clinical course Type 4 was 
encountered in three animals. ‘They failed to regain full consciousness after opera 


tion. Stupor persisted and was followed by coma and death three to five hours 


‘ 
‘ 5 ’ 5 ‘ 
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ifter the operation. Clinical cou observed in tour animals, with 
13.0 to 17.8 vol. % of cerebral dan iimals persisted in a static post 
operative stupor and exhibited no d drink Chis condition remaines 
unchanged for at least tw Was apparent they would eventually 


other than acute 


ee? 


Fig. 5.—Photomicrograph showing 
is mild hemorrhage im the pia-mater on 
conspicuous within the limits of the lesion 
glia cells, fibrocytes, and endothelial cells 
with inflammatory cells is negligible 


aspect of the margin of an acute lesion. There 
gestion, edema, and perivascular hemorrhage are 
Cortical ganglion cells have disintegrated. Several 
of capillaries remain. Infiltration of the zone of injury 


All animals, nine in number, with more than 18.5 vol. % of cerebral injury 
died within 2 to 14 hours after operation. Clinical course Type 3 was followed 


by eight animals. One animal followed clinical course Type 4. 
The following conclusions were drawn concerning the effect of single unilateral 
or multiple simultaneous unilateral or bilateral acute lesions in untreated animals 


(Table 1): When the quantity of cerebral damage was less than 9.4 vol. %, there 


lamage 


159 


When the quantity ot cere bral damage Was 
ft survival was about one 

range lig. ©) 

is the 

recovery 

tupor, terminated by 


aiter a posto] erative 


anim al With \ o cerebral damage 


more than % of cerebral damage died 
with a quantity ot 1 damage in the range 9.4 to 


8.5 vol 0, Land 20 died (Tig lhe average quantity of cerebral 


damagt anions Irvivors wa 13.7 vol ©, and that among the fatal cases was 


Fig. ¢ r bar represents an animal with acute unilateral or bilateral cerebral lesions 
produced at one operation. The height of the bar indicates the volume per cent of cerebral 
damage. Each interrupted bar represents an anima! that survived, and each solid bar, an animal 
that died. This graph, prepared trom data in Table 1, does not include animals with 1.3 to 8.0 


vol. % of cerebral damage 


14.9 vol. %. These values indicated that about half of a large group of animals with 
14.3 vol. % of cerebral damage might be expected to survive. As this value 1s 
exceeded the probability of survival of any large series of animals should diminish 
rapidly to near zero at about 18.5 vol. % of cerebral damage. Hence, evaluation 
of usefulness of methods for reducing the mortality rate might best be carried out 
by studies of a large group of animals with about 14.3 vol. % of cerebral damage 
or a small group of animals with at least 18.5 vol. % of cerebral damage. With 
either method, quantitative data concerning the comparative benefits of different 
treatments might be obtained 

l’alue of Intravenous Administration of Hypertonic Dextrose Solution in Treat 
ment of Acute Closed Cerebral Injury.— Six animals were given a single intravenous 
injection of a 10% aqueous solution of dextrose immediately after production of 
cerebral lesions (Table 2). The MILV-=, of cerebral damage was 14.5 vol. %. This 


was of the same magnitude as the MILAN “Ol 14.3 “ in the untreated (control ) 


were no signi! nt signs or symptoms 
within the range of 9.4 to 18.5 vol. %, 
half, diminishing mewhat with inere 
the quantit cerebral dat 
urvived Phe clineal counterpart 
Type 3 clinical course haracterized | 
ollowed by a period of normal behavior 
coma and deatl Recovery {re tupor which develope 
period tnort l behavior was not observed 
Win Mean Lethal | ame per Cel s0) of Acute Cerebral Damage 
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survived, and all animal 
(lable ] ()} 49 animal 
% 
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eri Phe maximum quantity of cerebral damage in a surviving animal was 16.9 


vol. % of the brain. This was of the same magnitude as 18.0 vol. ¢ 


© In the untreated 
(control) series. It seemed that treatment of this type had little or no promise ; so 
the experiment was terminated 


lwo animals were given a single intravenous injectton of 10% dextrose solution 


a short time after production of cerebral lesions (Table 2 Both died, with 


2) 12.8 
and 16.8 vol. ¢ 


© of cerebral damage respectively. \s indicated by data discussed 
the previous paragraph, this method showed little promise and was dispensed 
with 


hig. 7.-FKach bar represents an animal given a 
aqueous solution of dextrose after pre 
by the height of the bar. The 
bars, animals that died 


continuous intravenous injection of a 25% 
xluction of a volume per cent of cerebral damage indicated 
interrupted bars represent animals that survived, and the solid 


Phree animals were given a combination of immediate and delayed postoperative 
intravenous injections of 10% aqueous solutions of dextrose (Table 2). All died, 
with 14.7, 16.3, and 18.6 vol. % of cerebral damage respectively. As stated before, 


the results showed that the treatment had little promise, and it was not studied 
further 


Phirteen animals were given continuous intravenous injections of a 25% aqueous 
solution of dextrose 


Dextrose administration was started immediately after pro 
duction of cerebral lesions and continued at the rate of 6 to 8 ml. per hour until 
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the animal died or until complete recovery was apparent at the end of 24 hours 
(Table 2) Nine animals, with 8.9, 11.6, 14.9, 18.0, 18.4, 19.6, 19.7, 24.7, and 


30.0 vol. % of cerebral damage respectively, died. Four animals, with 12.6, 13.3, 


17.5, and 19,5 vol. % of cerebral damage respectively, survived. Calculations 
indicated that the MI.Vs) was about 14.5 vol. % of the brain (Fig. 7). The maxt 
mum quantity of cerebral damage in a surviving animal was 19.5 vol. Ce. Compari 
son of these data with those obtained for untreated animals showed that the treatment 
was of no significant value. It seemed that too much dextrose might have been 
given in some instances, but similar treatment of normal, intact animals had no 
adverse effect. Hence further plans to seek a more effective means of getting a 
beneficial result with intravenous injections of dextrose were given up 

of Surgical Decompression in Treatment of sleute Closed Cerebral 
Injury. Removal of a bone flap on the side opposite the location of the cerebral 
lesion was done in four animals (‘Table 4). Three died, with 12.6, 13.5, and 15.2 
vol. % of cerebral damage respectively One survived, with 11.7 vol. O% of cerebral 
damage. Since this operation seemed to decrease the chance of survival, no further 
experiments of this tvpe were done 

Removal of a bone flap over each lesion within 30 to 45 minutes after production 
of lesions was done in 47 animals (‘Vable 3). Some animals had unilateral lesions 
decompressed by removal of bone over the lesion. Others had bilateral lesion 
decompressed by removal of bone over both lesions. Small decompressions were 
dispensed with because preliminary studies indicated that they were relatively 
ineffective. Decompressions with an area greater than one-fourth to one-halt the 
surface area of subjacent cortical lesions were usually ditheult to do (Table 3) 
\mong the 47 animals with decompressions, range in quantity of cerebral damage 
was 9.8 to 51.2 vol. % of the brain (Fig. 8). All animals with less than 14.6 vol. % 
of cerebral injury survived. This was considerably greater than 9.4 vol. %, the mint 
mum lethal volume per cent of damage, in untreated (control) animals. The mani 


1 
> 


32.7 vol. % of the brain. This wa 


mum survivable quantity of cerebral damage was 3 
also much greater than 18.0 vol. % in control, untreated animals. There were 35 at 
mals with quantities of cerebral damage within the range of 14.6 to 32.7 vol. % 
Seventeen animals survived, and 18 died. The MILVs5 was about 21.9 vol 
brain (Fig. 8). This was about 50% greater than the MIL\ 5, (14.3 vol 
control, untreated animals 

Removal of bone flaps was delayed until the onset of stupor or convulsions in 
eight animals (Vable 4). These symptoms, indicative of a fatal lesion in’ control, 
untreated animals, developed within 45 minutes to 6 hours after production ot 
lesions. Decompressions were then done, with removal of bone flaps over the 
lesions. Six animals survived, with 19.2, 19.4, 19.6, 21.5, 22.2, and 24.7 vol 
cerebral damage respectively. “Two animals died, with 21.0 and 49.4 vol. %_= of 
cerebral damage respectively. The average quantity of cerebral damage among the 
SIX surviving animals was 21.2 vol. %. This beneficial result was of about the same 
magnitude as that obtained by immediate postoperative decompression over the 
lesions 

Rate of Onset and Subsidence of lactors Responsible for Symptoms Following 
Production of Acute Closed Cerebral Lesions.—Successive cerebral lesions were 
produced at intervals of 24 hours in 12 animals, 48 hours in 12 animals, 72 hours in 


$ animals, and 96 hours in 4 animals (‘Tables 5, 6, and 7). 


vals of 24 hours, the 


he remaining 11 animals in this 


with comparable injury produced by 


Y% of cerebral injury. This was a cle: 


s effect when the interval between produc 


0 


lig. 8.—Each bar represents an animal with surgical decompression done within 30 to 45 
minutes after production of a volume per cent of cerebral damage indicated by the height of the 
bar. The interrupted bars represent animals that survived, and the solid bars, animals that died 


Production of successive lesions at intervals of 72 hours led to survival of three 
of four animals, with 22.4, 23.6, and 25.9 vol. % of cerebral injury respectively 
(Table 7) 

Production of successive lesions at intervals of 96 hours led to survival of the 
1)? 


four animals, with 20.9, 26.8, 27.5, and vol. % of cerebral damage respectively 


( Table 7). 


These data show that the spacing of successive lesions at intervals of 24 hours 


had about the same effect on mortality as though the lesions had all been produced 


at one operation. When the interval between production of successive lesions was 


lengthened to 48 hours, animals were able to survive a greater volume per cent of 
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In the group of 12 animals with lesions produced at inter Zi a! 
maximum survivable damage was 22.6 vol. %. | [ii 
multiple simultaneous lesior lable 5) 
Phe produetion « uccessive lesion it intervals of 48 hours led to survival 
‘ 12 animal vi) 
tot Jesior vas 48 rather than 24 hours (Table 6) 
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TABLE 5 | Resul wreasing the | p { ebral Damage by Produ 


llours 


‘The types of clinieal cour re ited by numeral yarer s adjacent to the volume per 
cent of cerebral damage 


TABLE 6.—Clinical Results of Increasing Volume per Cent ge by Production 


of Successive Cerebral Lestons at Intervals 


Volume per Cent of Brain Lesion 
Experiment i Lesions vs] Lesions Lesions 
No. Lesion 1 to3 l ltos lto6 
6.4 y. 7 (5) 


* The types ot nical irses are indicated ime! 1-5) in rer ses the volume pet 
cent of cerebral damage 


TABLE 7 l t gq th ) f Cerebral Damage by Produ 
Seventy-lwo Hours 


Sir Hlours 


per Cento! 


to 


H ASS-T AY LO R— 
tion of Successive Cerebral Lesions at Intervals of Twenty- ii! 
Volume per Cent of Brain Lesion 
Experiment Lesions + Lesions Lesions Lesions 
NO Lesion 1 1 and Ito lto4 ltos 
8 68 0 13.7 (1) 4 
(1 14.1 ( 18.6 (2) (4 
89 1 12.1 (5 (4) 
10 l a 13.8 (5 16.0 4 
14 18 4 
‘ ] ] 
l 16 1 (1 7.9 (1 8.1 (1 
15.5 ( 
‘ 10.1 (3 
11.1 
i 
forty-light Hours 
43 11.0 (2) 17.3 (2) (53) 
62 4.3 (1) 10.4 (1) 17.0 (2) (5) (8 
3.8 (1 7.3 14.7 (5) 18.3 (5 1.9 (5) 
67 11.0 (1) 15.9 1) " (5 mo? (4 
68 92 0 17.2 (1) 3.7 (3 
61 700 16.9 (1) (4 
ol (1 (1) 6.2 (| 14.8 
10 13.0 (1) ¢ 
11.2 (1) (3) 
13.9 
Experiments 38, 20, 30, 37) and Ninety- = 
Experwmments 22, 41, 39, 40)* 
Volune Brain Lesion 
Experiment Lesions Lesions Lesions Lesiot Lesions 
No Lesion 1 and | ltod Lto6 
» Ol ] 
é ! i 
| l ] (1) 15.1 ¢1 
10 16.2 3 (5 1.0 (5 
The types of clinical course ire indicated by numerals (1 in parentheses adjacent to the volume pet 
cent of cerebral damage 
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cerebral damage. When the interval between production of successive lesions was 
till further lengthened to 72 and 96 hours, some additional advantage was gained, 
hut this was not very great in terms either of survival or of recuperation of cerebral 
function, It seemed that factors responsible for lethal symptoms gradually increased 
in intensity for about 24 hours and gradually subsided, so that by the end of 48 hours 
their influence had largely disappeared. By taking advantage of this fact, it was 
possible to merease the survivable volume per cent of cerebral damage by 40 to 50% 
Phe survivable magnitude of cerebral ablation was thereby extended to 50 vol. % 
of the cerebrum and to about 30 vol. % of the brain (Fig. 9). This could not be 
attributed to differences in size of successive lesions (Table 8). 

Phe relations of the volume per cent of cerebral injury to the type of clinical 


course varied with the duration of the interval between production of successive 


% 
30 


25 


| 


48 HRS. 72 HRS. 96 HRS. 


hig. 9 —The total height each bar indicates the sum of successive volume per cent of 
cerebral damage in an animal. Each bar is subdivided into columns which represent the indi 
vidual volumes of cach successive lesion. The time interval between production of successive 
ions is indicated at the base of each group of bars. When the final lesion resulted in death, 


the volume per cent of the brain occupied by the final lesion is indicated by the length of the 


terminal solid section of the bar 


lesions. Data in Table 5 show that multiple lesions spaced at intervals of 24 hours 
led to essentially the same symptoms and clinical courses as lesions of similar volume 
per cent produced simultaneously. The only exception was that multiple spaced 
lesions were more frequently followed by a Type 5 clinical course in instances 1 
which animals had a large total volume per cent of cerebral damage. 

When successive lesions were spaced at intervals of 48, rather than 24 hours, the 
quantity of cerebral damage could, on the average, be increased 40 to 50% in repre- 
sentative surviving groups, such as those with Type 2 and Type 5 clinical courses. 
Hlowever, as the total volume of cerebral damage was progressively increased by 
increments at intervals of 48 hours, the animals tended to follow successively clinical 


courses in the sequence of Type 1 to Type 2 to Type 5 (Table 6). 


| 

10 | Hl | H 
° 
24 HRS. — 
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When lesions were produced successively at intervals of 72 and 96 hours, the 
quantity of cerebral damage was still further increased with survival of the animal 
Phe principal ettect of the more prolonged interval between production of lesions, 
however, was to increase the number of animals surviving with Type 1 or Type 5 
clinical courses and to decrease the number of animals following the fatal Pype 3 
and ‘Type 4 clinical courses (Table 7). It seemed that this was due to a progressive 
reduction of total cerebral volume secondary to resorption of damaged cerebral 
tissue and to widespread cortical inactivation. In any event, there was more space 
within the cranium for expansion of the later acute lesions. Still further cerebral 


ablation could have been accomplished had the nutritional state of the animals been 


maintained during the semistuporous vegetative state of the Type 5 clinical course 


Pherefore, if extensive closed cerebral ablation is desired with minimum mortality, 


the interval between production of successive lesions should be at least 96 hours, 


FABLE & Minimum, and Az ent of Brain Occupred by Lesions 


Different Cerebral Locatio ( lvpertmental Animals 


with Multiple Lesions S pace ( 0 Y 72 and 96 Hours 


rime Interval 

Between Pro hime per Cent of Brain 

duction ¢ ize 

Lesions, H ion Lesion 4 Lesion 6 


and artificial feeding should be instituted as ) as apparently irreversible 


| Vy} 5 clinical course becomes established 


COMMENT 


Heretofore experimental studies of acutely expanding intracramial lesions have 
nducted principally by traumatic methods. These methods mtroduce variable 
oneussion, cranial fracture, diffuseness of injury, or cramotomy, with thei 
numerou complication s. These variables have been largely eliminated or controlled 
by the method deseribed in this report Other variables, such as location, dimen 
and character of lesion, have only been partly controlled. ‘There were limits 
to location in which large volumes of damage could be convemently produced 
Phe most suitable locations were beneath those parts of the skull which were most 
accessible and least irregular or CONVEX lor this reason, most lesions were pro 
duced in the superior convex parts of the cerebral hemispheres, extending in some 
cases from the tips of the frontal lobes to the tips ol the occipital lobes. The tech 
nique was also limited in selective intracerebral imactivation. Discrete deep central 
cerebral lesions could not be produced without inactivating all overlying structure 


up to the surface of the cerebral corte: 
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Dimensions of lesions of certain types were reproduced with reasonable accuracy 
in successive experiments. The range of error in reproduction of lesions with large 
or medium depth and breadth was no greater than + 10% of the desired volumes. 
\ greater error occurred when attempts were made to reproduce lesions of great 
diameter, small depth, and small vclume. In general, the errors in reproduction 
increased with increasing divergence of values for diameter and depth 

The character of acute lesions was not constant. There was some variation in the 
type of necrosis, degree of hemorrhage, and amount of edema. In general, however, 
type and degree of necrosis were fairly uniform and always restricted to within 
sharply defined boundaries of the lesion. The amount of bleeding varied, but, again, 
this was restricted to within the boundaries of the lesion. There was no evidence 
of progressive bleeding into the lesion, The bulk of the hemorrhage occurred within 
afew minutes after production of the lesion, and thereafter there was spontaneous 
hemostasis. Variations in edema were difficult to measure. [edema varied within the 
lesion and in the adjacent portions of the cerebrum. It seemed to increase slowly 
during the first few postoperative hours and to be responsible for the frequently 
delayed onset of severe cerebral symptoms and death. Congestion, often of marked 
degree, was another variable which could not be suitably measured but which usually 
increased during the first few postoperative hours. Congestion and edema had 
largely subsided atter 48 hours. Hlemorrhage seemed unchanged. Necrosis was 
progressing, and resorption of degenerated tissue was beginning at this time. The 
resorption proceeded slowly, but early contraction of lesions and shrinkage ot 
cerebral volume were apparent by the third or fourth postoperative day. 

The disereteness and fairly uniform evolution and resorption of lesions greatly 
facilitated the quantitative studies which were made. In the first experiments, the 
relations of symptoms to the volume per cent of the brain occupied by acute lesions 
were defined. These studies showed that animals could tolerate at least 9.4 vol. % 
of cerebral damage without significant symptoms. When the quantity of cerebral 
injury was 9.4 to 18.5 vol. % of the brain, severe symptoms often developed. The 
mean minimum volume of cerebral damage lethal to 50% of animals was estimated 
to be about 14.3 vol. % of the brain, and the maximum survivable quantity ot 
cerebral damage was 18.0 vol. % of the brain. The great majority of animals that 


ched, even with more than 18.0 vol. % of cerebral damage, had a postoperative 


period of normal behavior which averaged three to four hours. Secondary lapse 


into stupor was a clear indication of impending coma and, except in rare instances, 
of eventual death within about 24 hours from the time of completion of the operation. 
Phese data indicated the feasibility of a quantitative experimental approach to the 
problem of treatment of acutely expanding closed intracerebral lesions, characterized 
by local necrosis, hemorrhage, and edema. The MILV;,) and the maximum survivable 
volumes per cent of cerebral damage established the levels of magnitudes of damage 
necessary for defining benefits of treatment in terms of mortality. The postoperative 
delay im development of severe cerebral symptoms offered a period of sufficient 
duration to make possible the institution of various methods of treatment. The 
significance of these symptoms in terms of expected mortality permitted a still more 
critical evaluation of treatment when such treatment was delayed until the onset 
of symptoms known to indicate a lethal outcome in untreated animals. 

With these facts in mind, experiments were carried out in an attempt to discover 


the best method of treatment with intravenous use of hypertonic dextrose solution 


an 
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method of administration of dextrose, among the several used, had any ettect 


~ 


1 


1 either symptoms or mortality rate (Fig. 10). Had the experiments been more 
xtrose doubtless would have had nutritive value, but there was no 
exerted any influence upon tactors responsible for severe ce rebral 

ns and death from cerebral causes 

Preatment of acute closed cerebral injury by surgical decompression was of real 

certain rules were followed in doing the decompression (Fig. 10). First, 


decompression was of little or no benefit unless it was done over the site of the lesion 


hone removed in doing the decompression had to be least 


fourth to one-half the submeninge: area of the lesion for satistactory 


ee ethal Range (No Survival) 


4 Survivoble Range (41-63-51% Mortality) 
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: ompares experience gained in a study of three groups of animals with 
icute cerebral damage (One group was the large untreated seri Lhe groups tre ited with 
intravenous administration of dextrose and surgical decompression over the sites of cerebral 


lesions a rey nted by the second and third bars 
henefit to be obtained. Third, although decompression shortly after production of 
lesions seemed more beneficial than delayed decompression, the difference was not 
very significant. When these rules were followed, severe cerebral symptoms were 
ameliorated in many animals, and the average amount of cerebral damage which 
could be tolerated with survival was increased about 50% 

\n inquiry into the nature of factors responsible for symptoms was made by 
production of successive lesions at intervals of 24, 48, 72, and 96 hours. These studies 
showed that three variables were most important in governing the relations of the 


volume per cent of cerebral damage to clinical manifestations in animals. These 
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variables were, first, the volume per cent of acute cerebral damage; second, the 
volume per cent of cerebral damage due to previous injury, and, third, the interval 
of time which elapsed between production of acute damage and preceding injury. 
When successive sublethal lesions were produced at intervals of 24 hours, the etfect 
was the same as if lesions had been produced simultaneously. When successive 
lesions were produced at intervals of 4&8, 72, or 96 hours, the mean survivable volume 
per cent of cerebral damage was greatly increased. The data indicated that a lapse 
of 48 hours after production of a near-lethal volume of cerebral injury was sufficient 
to permit the reproduction of a second near-lethal volume of cerebral injury, without 
death. Increasing the interval of time from 48 to 72 or 96 hours seemed to have a 
imilar additional etfect These findings, together with the observation that the 
average life expectancy of animals with single acute lesions was about 7 hours, led 
to the conclusion that factors responsible for severe symptoms reached a maximum 
at about 7 to 1O hours after production of an acute lesion and that the factors 
persisted thereafter for at least 24 hours but disappeared rapidly in the interval 
hetween 24 and 48 hours after operation Since these factors were combated by 
urgical decompression, and since there was no gross or microscopic evidence ot 
progressive hemorrhage, it seemed that “toxic” substances could be largely lis 
regarded in favor of space-oceupying factors as causes of symptoms. Congestiot 
and edema in and around the lesions were all that remained for serious consideration, 
and symptoms were therefore attributed to them. Although there was no complete 
prool that these were the factors, at least the curve of degree of influence of the 
factors in time was established 

by taking advantage of the subsiding influence of these factors, we could ablate 
large volumes of the cerebrum without opening the skull and without significant 
mortality by production of multiple, temporally spaced lesions. The survivable 
magnitude of cerebral ablation was about 50 vol. % of the cerebrum, or 30 vol. % 
of the brain. These values, theoretically, could be still further increased. However, 
as successive merements of cerebral damage were produced, the animals failed to 
recover normal behavior became letharg1 and and showed 
little ambition or desire to eat. The onset and persistence ol these SVMIptoms see med 
to be more closely correlated with progressive subacute cerebral degenerati n and 
widespread cortical mactivation than with total volume per cent of cerebral damage 
We made no attempt to prolong lie by artificial feeding. This would have been 
necessary had we desired to imecrease the amount of cerebral ablation with lesions 
produced, preferably, at intervals of 96 hours 

lhe possible appheation of the experimental observations to treatment of human 
intracerebral disease deserves comment. The use of a method employing low tem 
perature for purposes of hemostasis in intracranial surgery should be investigated. 
Phere were reasons for gaming the impression that certain types of intracranial 
neoplastic tissue might be ablated successfully by killing tissue in situ by controlled 
local depression of its temperature, provided the neoplasm could be adequately 
approached. lxmphasis may also be placed upon the advantage, at least experimen 


tally, of multiple-stage ablation in giving time for congestion and edema of damaged 


cerebral tissue to subside between operations. There was no experimental indication 


that intravenous use of hypertonic dextrose solution was of any value in combating 
undesirable cerebral symptoms attributed to acute congestion and edema of the brain 
secondary to necrosis of tissue. It would seem that other methods aimed at reduction 
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of the congestion and edema should be developed. Cine method, already in common 


use, may deserve a broader application in attempting to relieve symptoms due to 
local acutely expanding intracranial lesions of either neoplastic or vascular origin 


Phis is surgical decompression. [It mmay be impractical or technically impossible to 


improve upon the current use of surgical decompression in these situations. It 
iMprovements are to be attempted, the experimental evidence indicates that certain 


rules might well be kept in mind. First, maximum benetits were obtained when 
decompressions were done over the lesions 


no value. Second 


1 


Contralateral decompressions were ol 
. the value of decompression was roughly proportional to the size ot 
the bone flap removed, so that satisfactory results were obtained only when the area 
of decompression was one-fourth to one-half the 


subarachnoidal surface area of 
the lesion 


Phird, although delay in decompression was not desirable, there was little 
significant difference in results of decompre 
due to otherwise lethal lesions. When these rules were tollowed, severe ce rebral 
symptoms were ameliorated in many animals, and thi 


n before and after onset of symptoms 


average amount of cerebral 


damage which could be tolerated with survival was increased about 50% 


Finally, 
th while to reevaluate surgical decompression as a method 
f treating selected patients with intracerebral vascular accidents. The 
use of the method should be guided largely 


it may be especially Wor 


prospective 
by the ability of the clinician to make 
an accurate anatomicopathologic diagnosis and prognosis before consideration of 


decompre ssion as a life-savir Y measure 


NEM ARY AND CONCLI IONS 
\cute closed cerebral lesions were topographically and quantitatively reproduced 
successive animals by local treezing of the cerebrum through the 


Phe lesions were discrete and characterized by a fairly 


intact calvaria,. 


constant degree of con 


gestion, edema, hemorrhage, and neerosis 


hie averave muni quantity of acute cerebral damage Which was lethal to 


ntreated animals was I4.. 1 % of the bran 


Phe maximum survivable quantity of acute cerebral damage in untreated animal 
was 18.0 vol. ‘ 4 the brain 
Correlations between symptoms and volume per cent of cerebral damage 
fairly consistent. Most animals with lethal damage due to acute lesions had 
Operative pert d of normal behavior, lasting several 


were 


a po { 


hour was followed by 
terminated by coma mvulsions, and death except Im rare 
or was indicative of death within 25 hour 
of completion of the operatior 


Instances, the of the time 


Intravenous administration of hypertonic dextrose 


solution was of no value in 
reducing the severity of cerebral symptoms or the mortality rate due to acute closed 


cerebral injury 


Surgical decompression over the cerebral hemisphere opposite the location of 


cerebral lesions had no beneticial effect on the clinical course or the mortality rate. 


Surgical decompression over each cerebral lesion was of definite value. Under 
appropriate conditions, cerebral symptoms were ameliorated, and the quantity of 


survivable cerebral damage was increased about 50%. These benefits were realized 


when the area of decompression approached one-half the subarachnoidal surface 
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of the subjacent cerebral lesion. Decompression delayed until the onset of 
evere symptoms was of almost as great value as decompression immediately after 
production of lesior 

Che volume per cent of cerebral damage which could be tolerated with survival 
vas not increased by production of multiple successive cerebral iesions at intervals 
of 24 hours. Hlowever, when the interval between production of lesions was increased 
to 48, 72, or 96 hours, the survivable volume per cent of cerebral damage was 
increased to very large values. Limits of survivable damage were not defined 
hecause with additional small increments of damage animals regularly lapsed into 
an irreversible semistuporous state, with prospective death from imanition rather 
than from specific cerebral causes 

actors responsible for acute cerebral symptoms and death from cerebral causes 


reached a maximum intensity 7 to 10 hours after production of lesions. Thereafter 


they persisted until about the 24th postoperative hour and thence declined rapidly, 


so that they seemed to have largely disappeared by the end of the 48th postoperative 
hour. It was concluded that congestion and edema, rather than toxic substances or 
progressive hemorrhage and necrosis, were the most important factors. 

The combined results indicate that the mortality from certain types of human 
intracerebral disease might be reduced by application of principles evaluated here 


in quantitative terms 
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extremes ying trom 


to years, the average 


varied from 

The duration was usually similar regardless 
ibling with a similar disorder 

1 


staining for myelin sheaths was utilized in the early cases; the techniques 


Kultschitzky were used in ASES Axis-cylinders studied 
Sudan III and scarlet red were used to demonstrate fat. For the 


technique was employed in some cases. Cell details were 


stained with cresyl violet or toluidine blue 


REPORT O} CASES 
have been selected for detailed report 
a white man aged 32, noted onset weakness and wasting of muscles of 
the left arm and hand in March, 1932, and one month a similar affection of the left lower 


extremity. Four months later weakness and atrophy ight ver extremity appeared, 


ind then in two weeks there was a similar involvement of the right upper limb. In August 
and dysarthria occurred. Physical examination revealed generalized weakness and 
of the skeletal muscle fascicniation of the tongue and limb muscles; dysarthria; 
dysphagia, and generalized increase in deep reflexes, with Babinski and Hoffmann. signs 


bilaterally. The hospital course, of 14 months, was characterized by gradual progression of 
ct and Du lilo 


in Years, in Individue 


rhe a “ otes the two cases of progressiy inal muscular atrophy 
pneumonia. Neuropathologic examination revealed 


disability, ending in death, due to aspiration 
the hypoglossal nuclei, and 


severe and bilaterally equal involvement of the pyramidal tracts, 


the ventral horn cells of the spinal cord. Cells of the nucleus ambiguus and dorsal motor nucleus 


of the vagus nerve were minimally altered 


Comment.— Vhis case illustrates a typical course of amyotrophic lateral sclerosis. 


J}. Fk. a white woman aged 36, from 1928 to 1931 had “stiffness” and weakness of 


the right lower extremity and then noted gradual weakness of the right upper limb. [-xamination 
on her admission to the hospital five years after onset of the illness revealed a hemiplegic vait, 
but there were bilateral pyramidal tract signs, with predominance on the right. In 1934 her left 


left arm and fasciculations in the tongue were noted 


} 


leg became weak. Hypertonicity of the 


in 1936. Difficulty in swallowing then occurred, and she died, in respiratory failure, in 1937, 


nine years after onset of the illness 
Comment Phis and the following two cases are instances of amyotrophic lateral 
sclerosis which clinically are less common, The patients had asymmetric pareses for 


relatively long periods. Case 2 1s unusual because of the initial hemiplegia and the 


slow progression to typical amyotrophic lateral sclerosis 


Cast 3.—J. M., a white man aged 40, noted in the summer of 1941 the onset of weakness 


of the left lower extremity, with progression to paralysis one year later. Not until January, 


1944, did weakness of the left upper extremity manifest itself 
arm was affected. In July, 1944, there were bulbar 


Soon afterward the right lower 


extremity became weak, and then the right 


signs. The patient died 40 months after the onset of his ailment 
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Comment \lmost three years elapsed between the onset of weakness of one 
extremity and the appearance of clear-cut signs of amyotrophic lateral sclerosis. ‘The 


diagnosis obviously was difficult until there were signs of fulminant progression. 


Case 4 \.S., a white man aged 50, became aware of paresis vw muscles of the right 


leg in May, 1943. Eleven months later the left lower extremity became weak. Thereafter both 


arms became weak, and in May, 1944, there was difficulty in talking and swallowing. The total 


duration of the disorder was 26 months 


Comment.— This case illustrates a transition between the more typical Case 1 


and the atypical Cases 2 and 3. 


woman ag 5, suffered the onset in March, 1944, of continuous 

with ensuing weakness. During the subsequent three 

occurred in the lett leg and right arm, which also became 

as similarly affected. Weakness of trunk muscles, a 

change in 5] h, lysphagi llowed \ it the limb muscles diminished progres- 
sively. Examination Wei and atrophy of st muscle groups, the changes being 
more prominent distally gre. w right than on the lett; tasciculation of muscles of 
the tongue, hands, highs; spasticity of all four limbs; active abdominal reflexes, and 


generalized hyy Babinski sign bilaterally and clonus of the right ankle The 


hospital course, of iths’ duration, was characterized by gradual progression of bulbospinal 
signs and death, fre ronchopneumonia. Neuropathologic examination revealed severe demye 

lination of tl ) udal tract from the internal capsule through the lumbar portion of the 
spinal « 1 and diffu alterations Is in the motor cortex he hypoglossal nucleus, the 


nucleus ambiguus, and the ventral horns of the spinal cord 


Comiment.— Vhe initial sensory complaints in this case are of interest. Subjective 
complaints of sensory phenomena occurred im a total of six cases, but anatomic 
examination of the sensory pathways gave entirely normal findings in all but 


Case 6 


Z.,o a white woman aged 56, fell in March, 1929, striking her right shoulder 
Severe local pain ensued, which was episodi Phree months later pain in all extremities was 
noted. Soon thereafter she complained of weakness and of atrophy of the muscles of the upper 
limbs and of stiffness of the lower limbs. I-xamination revealed definite paresis of the upper 
extremities, especially the hands; marked spasticity of the lower limbs; active deep reflexes; 
absence of abdominal skin reflexes; Hoffmann and Babinski signs bilaterally; atrophy of 
muscles of the hands and forearms; fasciculations of the tongue, arm, shoulder, and thigh 
muscles, and loss of vibratory sensation in the low extremities, but no other disturbances of 
sensation. The course of seven months’ duration, was characterized by progression of signs, 
with development of bulbar paralysis and death in respiratory failure. Neuropathologic examina- 
tion revealed diffuse motor cell degeneration from the cerebral cortex through the spinal cord, 
demyelination of the pyramidal tract from the internal capsule through the lumbar portion of 
the spinal cord, and demyelination of the fasciculus gracilis in the cervical and thoracic sections 


of the spinal cord with well-defined gliosis (Fig. 1) 

Comment.— The anatomic demonstration of sensory fiber demyelination in this 
case is unique in the series. The demyelination may be considered either as a coin 
cidental finding or as an unusual variant of amyotrophic lateral sclerosis. Our inter 
pretation is the former. This assumption is based on the diffuse, nonsystematie 


alteration of the lower thoracic region of the spinal cord, with secondary ascending 

5. This case has been reported in another publication (Wechsler, I. S., and Davison, C 
Amyotrophic Lateral Sclerosis with Involvement of Posterior Column and Sensory Disturbances, 
Arch. Neurol. & Psychiat. 35:229-239, 1936). 
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Multiple sections ; level 1 tl horacic group (middle 
ul transverse ation is prese ns above these reveal 
ing demyelination, invol ASCICI ori iteral column demvelination 


ent at all level Weil 


lig. 2.—Dystrophie changes within fibers of the anterior tibial muscle in a case of amyo- 
trophic lateral sclerosis. The uppermost fiber is wider than normal. The fiber below contains 
a focal proliferation of sarcolemmal nuclei and zones of loss of muscle substance. Cross striations 
are lost irregularly in this fiber but are normal in the other fibers. Hematoxylin-eosin stain; 
x 20) 
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the sevinents Was not determined, 
tall a traumatic ¢ | sted. There are no 


otrophic lateral s« is with such segmental disorder 


lower extremity 
We ikness 
and 


bilateral foot 


mncreasing 


pence ot deep 
and absen of pathologic 
reflex¢ lained of pains in the hands 


similar to tl extremities was not 


found, but the patier 1 suddenly in Ne , With pulmonary emboh. Neuropathologi 
examination revealed striking loss of ventral horn Ils the lumbar, thoracic, and cervical 
regions « he spinal d. There was no 4 lal ielination. LE-xamuination of the 
muscles of the low . vith 1 atrophy « or units, but, in addition, there were 
definite dystrophic changes within non ic muscle | (hig. 2) 


Comment.— This case ts one of progressive spinal muscular atrophy. [t took the 
form of a paraplegia, although there were subjective signs of changes in the upper 
extremities, and anatomically the anterior horn cells in the cervical region were 
characteristically altered. The surprising findings, however, were those of a primary 
disorder of muscles. This combination is indeed rare, and is considered further in 


the ussion. 


iset of weakness of the muscles of both 


and atrophy of the muscles of both 


November, 1948, the patient began to suffer 
lation down the posterior aspect of each lower 
i occurred ical examination revealed a pulsating abdominal 
tasciculaty W ness the muscle both shoulders 
reflex i rigl r limb; absence of abdominal 
16 months the only change 
left he patient d with 
jaundice, splenomegal 
is, an aneury n ol 


] 
odenal ulee Yeuropathologi xamination revealed a moderate 


irked let rol gion: generalized shrinkage of the 
| re were moderate diminution 
lumbar region of the spinal 
ventral horn cells were seen, 
is demyelination of pyramidal 
rtion ot the spinal cord 
Comment we 35-year se of the disease this case is notable and unique 
the present series Os sting W presence Of fa ciculations in the 
muscles of the upper limbs ; ) lers so long after the onset of the illness and 
the late ce velopment th ‘ indication that this case 
of slowly developing progressive ynal museular ; phy became one of amyo 
trophi la al scl sis, both clinically Phere were no anatomi 
ditferences } us form of amyo uc lateral sclerosis and the forms ot 
characteristu tion. Such a case offers valuable evidence of the validity 
of the c tof ure sease”’ by showing the transitio 
order to 


demvelination, The cause of t 
but because of onset with a 
( 7.—G. B., a white woman aged 34, had onset of weakness in the right 
. in Januar 1938. One year later there was pain in the right le n walking. th 
and pain occurred the left leg. Subsequently gradual “thinning” of the leg 
dithculty in walking were noted. Physical examination revealed paraparesis with Zi 
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iwcute centrilobular nect 1 
ibdominal aorta, and a chronic (Ue 


IRCHIVES OF NEUROLOGY AND PSYCHIATRY 


ANATOMIC OBSERVATIONS 


Most of the earlier cases were collected by Dr. Charles Davison. Some of these 
cases have been reported in previous communications by Dr. Davison and others ° ; 
in certain instances our evaluation of the material has resulted in « revised inter- 
pretation 

Associated anatomic findings in the 46 cases with complete necropsy included 
generalized arteriosclerosis, 14 cases; thyroid adenoma, 4 cases ; 


aneurysm, 2 cases ; trichinosis, | case 


abdominal aortic 
‘chronic duodenal ulcer, 1 case, and carcinoma 
of the sigmoid colon, 1 case. 


Death in most instances was associated with infections of the respiratory tract. 


In 25 cases bronchopneumonia was found at necropsy; in 14 others “respiratory 


failure” was noted clinically and in 3 cases pulmonary infarction was present. In 
one case death was the result of a cerebral hemorrhage, and in one (Case 8) death 
from hepatitis followed a transfusion. 
determined 


In nine cases the cause of death was not 


Brain weights ranged from 1,150 to 1,650 gm., with an average weight of 1,400 


gm. ‘The gross appearance of the brain was abnormal in 27 cases and normal in 24; 
Taare. 2—Severity of Involvement of Cells and Myelin Sheaths in lifty-Three Cases 


No. of Cases 


Ventral Myelin 
Severity Betz Cells Horn Cells Sheaths 


Total 


*In four cases preparations of the motor cortex were not available or the motor cortex could not be 
identified 


a description was lacking in 2. Of the abnormal group, gyral atrophy in the frontal 
region was noted in 13. In 11 cases there were grossly visible changes in the brain 
stem, i. e., shrinkage of the cerebral peduncles, generalized decrease in size of the 
pons or medulla, chalkiness, and diminution in size of the pyramids. Mild to mod- 
erate ventricular dilatation was noted in eight cases. 

Gross alterations were observed more frequently and more consistently in the 
spinal cord than in the brain, being represented in 29 cases by a chalky appearance 
of the lateral pyramidal tracts. In 6 cases the spinal cord was described as grossly 
normal, and in the remainder generalized atrophy was noted or a macroscopic 
description of the cord was not available. 

An attempt was made roughly to grade the degree of histologic alteration of the 
nerve cells and their processes, an arbitrary scale of to 


+++ heing employed 


6. (a) Wechsler, I. S., and Davison, ¢ Amyotrophic Lateral Sclerosis with Involvement 
of Posterior Column and Sensory Disturbances, Arch. Neurol. & Psychiat. 35:229-239, 1936; 
(b) Amyotrophic Lateral Sclerosis with Mental Symptoms: Clinicopathologic Study, ibid 
27: 859-880, 1932. (c) Davison, C.: Effect of Vitamin E Therapy on the Central Nervous System 
in Amyotrophic Lateral Sclerosis, Am. J. Path. 19:833-899, 1943; (d) Amyotrophic Lateral 
Sclerosis: Origin and Extent of the Upper Motor Neuron Lesion, Arch. Neurol. & Psychiat. 
46: 1039-1056, 1941 
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for this purpose. The degree of demyelination of the pyramidal tracts and the 
severity of the involvement of Betz cells and ventral horn cells are summarized in 
Table 2. Individual cases varied greatly in degree of cellular and myelin sheath 
alteration. The only universal finding in cases in which suitable preparations were 


available was at ‘east some alteration of Betz cells and ventral horn cells. 


Fig. 3 Small foci of cell loss scattered in the motor cortex Manv cells are pale There 
are no large cells of Betz. Nissl stain; « 75 


Preparations of the cerebral cortex included the motor area in almost. all 
instances, and adjacent cortical tissue as well. One of the most striking features of 
this portion of the study was the diminution in numbers of Betz cells in all cases 


(Table 2) and their almost complete absence in many (Fig. 3). Cell changes of 


: 


1. ¢., chromatolysis, vacuolation of cytoplasm, nuclear eccentratiot 


hrinkaye Ol cell body, aNOl al change, i | atellitosis, were prominent 


1). In addition to these cellular alterations in the fifth laver of the motor 


ver view of the 
\ single intact Betz cell 


( cytoplasm man 


number of Ivmphocyte 
tam 200) 


cortex, cellular changes were noted im other lavers in many cases Loss of small 
pyranndal cells and microscopic cortical lacunae frequently was observed, as well 


is distinet glial proliferation of various degrees. Of further interest were the foci 
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lis 1, section through the medulla at the lev the olivary nuclei. The pyramids are 
trikingly smaller than usual, demyelinated, and lacking in the usual ventral protrusio1 Ihe 
emainder of the medulla is intact. Kultschitzky’s myelin stan y . 
ection through the lumbar region of the spinal cord. The number of glial cells in the 
nterolateral columns is increased as compared with that the posterior colum lhe condensa 
eae nd reactive rly aren t prominent in the re {f the lateral pyramidal tract Nissl 
C. gliosis of the antet teral funiculil: lateral pyramidal tracts. Holzer 
tal 24 


Figure 


(See legends 


- 

~ 
4 

/ ‘ 
MEE on opposite page) 


LATERAL SCLENOSTS | 


cortical cells or cellular alteration in the granular cortex adjacent to 

In a number of instances the motor cortex was noticeably thinner than 

al. in these cases, indeed, it was not until the agranular character of the cortex 

had been recognized and a tew Betz cells seen that identification could be made 

with certainty 

Small perivascular lymphocytic accumulations were present in the gray or the 
white matter (Fig. 4 2) in some cases. 

In all but two cases alteration of myelin sheaths of various degrees was revealed 


It is of paramount importance that a demyelination of the pyramidal tracts from the 


internal capsule through the spinal cord was noted in 51 cases. Myelin changes 


consisted of shrinkage, ballooning, bubbling, and vacuolation of sheaths, as well 


> 


as a definite decrease in numbers of sheaths in some instances. Demyelination of 
medullary pyramidal tract fibers was accompanied in some cases by flattening and 
shrinkage of the pyramids (hig. 54). In certain instances the degree of myelin 
loss or alteration in the pyramidal tracts was severer and the gliosis more noticeable 
in the brain stem than in the spinal cord, although the reverse usually was true. 

Reactive and “condensation” gliosis was of great aid in confirming alteration 
of myelin. Preparations stained by Nissl’s method (Fig. 5 B), as well as by Holzer’s 
technique (hig. 5C), occasionally showed more striking evidence of pathologic 
change than was evidenced with the myelin sheath stain. Additional confirmation 
was obtained by use of material stained for fat, free lipid being noted in the 
demyelinated areas (lig. 6-1). 

We were struck by the widespread involvement of fibers in the anterolateral 
funiculi of the spinal cord in most instances (lig. 6B). The sheath changes, glial 
“condensation” and proliferation, and fat deposition were most evident in the region 
commonly regarded as the site of the lateral pyramidal tract (Fig. 6C). Minimal 
changes in sheaths, as well as accompanying gliosis and globules of free fat, were 
not unusual in other portions of the anterolateral funiculi. In most cases myelin 
sheath changes were prominent in the fiber network of the anterior horns of the 
spinal cord. Many sheaths of the ventral root fibers were ballooned and distorted 
within the substance of the spinal cord; the extraspinal portions, however, usually 
were normal in appearance. Demyelination of the anterolateral columns was sym 
metric in the majority of cases. The lateral pyramidal tracts were altered somewhat 
asymmetrically in only five cases (Fig. 71). 

The changes in myelin sheaths of the anterior corticospinal tracts, on the other 
hand, were more frequently unequal on the two sides, an asymmetry being found in 
17 cases (Fig. 7 B). The lateral corticospinal pathways were involved alone in eight 


instances. :\ common variation was found in the contour of the anterior corticospinal 


EXPLANATION OF FIGURE 6 


lig. 6 1, longitudinal section in the lumbar region of the spinal cord. Numerous fat granules 
are scattered among the fibers of the lateral pyramidal tract on the left. Many fat granules are 
concentrated around blood vessels. The medial pathways on the right are free from fat. Sudan 
III technique; 25 

B, widespread demeylination of the anterolateral columns. The posterior columns stand out 
prominently by contrast. Weil stain; «16.5 

(, generalized demyelination of the anterolateral column with greatest prominence in the 
crossed and uncrossed pyramidal tracts. Weil stain; « 21. 
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ig. 7 f, asymmetric demvelinatior t the er ed and unet ed pyramidal tract on 
1H copic examination, both sides were seen to be affectes Phe macroscopic examination 
veremphasized the mild asymmetry. Spielmevet stair 
isymmetric demyelination of the ventral (une1 ed) corticospinal tract, although the 
lemvelination of the lateral (et 1) tract miular on the two sick Note the « mima-shaped 
demyelination at one level. Weil stain: 4.3 
Ath the type of demyelination of the pyramidal tracts. In this case the area of 
clemye n the uncrossed tract is larger than is usually en tered and is comma-shaped 
in the thoracic region. Weil stain Y 


tract in the cervical and thoracic regions of the spmal cord, This is shown in bigure 
7 2B and ¢ Surprisingly, in one instance fibers in this location were demyelinated 
in the lumbar region, Despite these minor variations, it should be emphasized that 


the demyelination was predominantly systematic and symmetric (Figs. 6 BR and ( 
and 7) 

case definite demyelination, although incomplete, of the fasciculus gracilis 
was found in the thoracic and cervical regions of the spinal cord, in addition to 
involvement of the motor system (Case 6). This was the only case in which detinite 
anatonnuec evidence of sensory-tract alteration was found 

Involvement of the cranial nerve nuclei was in a detinite pattern, In 50 cases 
in which appropriate sections were available, cells of the hypoglossal nuclei were 
affected. The cell changes varied from almost complete destruction of nuclear com 
ponents to minimal dropping out of cells, with mild changes in the elements of those 
remaining (Pig. 81). Ina few cases the hypoglossal nuclei were asymmetrically 
altered. 

Alteration of cells of the nucleus ambiguus was noted in 43 instances, and these 
changes varied from complete destruction, in two instances, to minimal cell changes 
As with the nuclei of the 12th nerve, asymmetric involvement occurred rarely. In 
35 patients cellular loss or degenerative change was noted in the dorsal motor nuclei 
of the vagus nerves. 

Preparations of the medulla stained by Nissl’s technique showed detinite cell 
deterioration in the external arcuate nuclei in two cases. In four instances cell 
changes of different severity were found bilaterally in the motor nuclei of the 
trigeminal nerve. In four cases cells of the oculomotor nucleus were altered 

It is noteworthy that there was some alteration of ventral horn cells in all see 
tions of the spinal cord (hig. 8 B,C). ividences of cellular degeneration included 
satellitosis, pyknosis, and eccentration of the nucleus; loss of chromatin; shrinkage 
of the cell bi dy, and axonal change ( lig 9 1, B). Some cells consisted of a thin 
membrane with dendritic processes enclosing a faintly stained amorphous material. 
Neuronophagia was distinguished by its rarity. 

\gonal hemorrhages were prominent in the gray and, to a less extent, the white 
matter of the spinal cord in many preparations (Fig. 9C). In some cases the 
hemorrhages were extensive—in one an entire ventral horn was replaced by fresh 
blood. Perivascular lymphocytic infiltration was not uncommon in the central gray 
matter, less common in the adjacent white matter 

Peripheral nerves were available in only a few cases, and the myelin sheaths an 
axons were normal in all 


le revealed atro} hy of motor units in all available case 


Sections of skeletal musc¢ 
(big. 10) save one, in which detinite dy trophic chat yes were seen (Case lig 
Study of skeletal muscle is of value in determining the nature of the disorder in 
cases of this disease, especially when the differential diagnosis includes consideration 


ota myopathy The alterations of muscle in aMMvotroy hic lateral sclerosis usually 


can he distinguished from those occurring in primary muscle disorders. The princi 


pal feature in amyotrophic lateral sclerosis is the distribution of the altered fibers 
Motor units are affected, resulting in a characteristic picture groups of atrophic 


fibers separated by clusters of normal fibers ‘| he atfected fibers are altered along 


: 
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their entire length. They are oftenest reduced in width, and there is frequent loss 
of the recognizable features of striated muscle. The sarcolemmal nuclei are increased 
in number, usually, however, at the edges of fibers. Muscle tibers may be replaced 
by connective tissue. Fatty tissue infiltration, often described as a distinguishing 
feature of muscular dystrophy, also may occur in secondarily atrophic muscles 
(Fig. 10.4). The distinguishing features of muscular dystrophy need not be men 
tioned except to indicate that the distribution of the lesions is different—the lesions 
are focal and within muscle fibers (Fig. 2). The major difficulties in diagnosis 
are encountered in the late stages of atrophy and dystrophy, when differentiation 
may not be possible. 
CLINICAL OBSERVATIONS 


()nset of the clinical disorder was characterized by bulbar signs in 14 cases. Ot 
these, the initial complaint was of dysphagia in 4 and of speech impairment in 10 
Of the remaining 39 cases, neurologic signs first were noted in the lower extremities 
in 24+ (see “Comment” ), in the abdominal musculature in 1, and in the shoulders or 
upper extremities in 14. Fasciculations were present in 52 cases at some time during 
the illness. In 10 cases forced laughing or crying was noted. It is of interest that 
premonitory complaints of a sensory character were recognized by six of the 
patients. Four noted cramp-like pain, and one, a lancinating pain affecting one lower 
extremity, and in one a sensation of coldness preceded by months the onset of motor 
signs in the involved extremity. 

In 38 of the 53 cases generalized muscular wasting was noted; in 10 atrophy 
was limited to the upper extremities and shoulder girdle, and in 2 muscular atrophy 
was confined to the lower limbs. In only one case was asymmetric atrophy of the 


intrinsic muscles of the hand noted initially and maintained throughout the course 


of the patient’s illness. This was the only case in which such inequality was apparent 


at all times. Symmetric muscular atrophy is one of the distinguishing features of 
amyotrophic lateral sclerosis, although in some instances it may not be evident for 
months, or rarely for years. Asymmetric motor deficits were noted in five cases for 
relatively long periods, of more than a year. These are exemplified in Cases 2, 
3, and 4. 

The clinical course was progressive in 50 cases. In hospital records of the 
remaining three cases note was made of temporary improvement at some time during 
the illness, but in each case the reference was vague 

Laboratory procedures, i. e., urinalyses, blood counts, and determinations of 


blood chemistry values, were within normal limits, or deviations could be explained 


Fig. & 1, section from the floor of the fourth ventricle through the hypoglossal nuclei 
1 
The hype ssal cells are diminished in number, and the remaining neurons are strikingly 
shrunken. The dorsal motor nucleus of the vagus is similarly altered. Nissl stain: * 35 

B, lumbar region of the spinal cor There is | of anterior horn cells, which is more 
striking on the left side. Ni un; x 3 

C, only a few small remaining neurons in the shrunken anterior horns at the cervical level 
of the spinal cord; gliosis in the anterolateral funiculus, most prominent in the lateral pyramidal 
tracts. Nissl stain; x 23 
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big !, anterior horn cells in different stages of di 


tam 250 


B, pyknotic shrunken neurons in the ventral horns. Nissl technique; « 400 


(, widespread dilatation and perivascular extravasation of blood in the ventral horns and in 
the anterolateral fumiculi. Weil stain; « 16 
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hig. 10 1, longitudinal section through the skeletal muscle. Intact fibers le on both side 
of an altered motor unit. Within the latter the fibers are shrunken; there ar QE 
of connective tissue and increase in sarcolemmal nuclet. There is also fatty P| 
of portions of the fibers. ‘The alteration is present throughout the length of 
toxylin-eosin technique; 120 
B, motor unit alteration shown in cross section. Compare with 
technique; K J12 
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by intercurrent diseases. Cerebrospinal fluid studies were not done in all cases, and 
in some instances were incomplete. !n all, however, the usual determinations were 
within normal limits. In 36 cases in which the initial cerebrospinal fluid pressure 
was recorded, the average was 118 mm. of water, with extremes of 40 and 186 mm 
In 40 cases the average total protein content was 40 mg. per 100 cc., with a range 
from 25 to 75 mg. per 100 ce. Cell counts in 29 cases ranged from none to 7 lympho 
cytes per cubic millimeter, the average count being 2 per cubic millimeter. 

The final clinical diagnosis was accurate in all but two cases, in both of which 
a diagnosis of pseudobulbar paralysis was made. There were a few cases in which 
a clinical diagnosis of amyotrophic lateral sclerosis was made but other lesions, 
such as those of multiple sclerosis, were found post mortem. 

Correlation of clinical and anatomic findings was satisfactory in 46 cases. In six 
instances clinical signs of disorder of the pyramidal tract were not found, in spite of 
anatomic evidence of demyelination of pyramidal tract pathways. Muscular atrophy 
was noted during life in all cases in this study, and disease of the ventral horn cells 
was seen post mortem. One patient presented generalized hyperactivity of deep 
reflexes but no pathologic reflexes; atrophy of skeletal musculature was general, 
being most pronounced in the hands. Postmortem study of the nervous system 


revealed much more involvement of pyramidal tract fibers than of ventral horn cells. 


COM MENT 


The systematized character of the anatomic alterations of the nervous system 
in all cases reviewed was one of the most striking facts to emerge from this study. 
In the two cases designated as instances of progressive spinal muscular atrophy the 
changes were predominantly in the lower motor neuron. ‘The upper motor neuron 
changes were not associated with descending demyelination. In the other cases 
alterations of cells of the cerebral cortex were always found (Table 2) ; these were 
noted especially in the Betz cell area but were frequently widespread. This cerebral 
alteration was accompanied by demyelination of the corticospinal tracts. It is our 


concept that the demyelination of the pyramidal tracts so characteristic of amyo 


trophic lateral sclerosis is a reflection of disease of the cells of origin. This is contrary 


to the view that demyelination may begin anywhere in the course of the corticospinal 
tract.“ It is true that often the changes in the spinal cord are recognized more 
easily, but this is dependent on certain technical factors. However, there were 
several cases in this series in which the changes in the myelin sheaths of the cortico- 
spinal tract were most pronounced in the upper portions of the neuraxis and were 
less apparent in the spinal cord. The conditions discussed here are, therefore, prop- 
erly designated as “motor neuron disease,” since it is always the motor neuron and 
its axon that are altered. 

It is usually easier to recognize demyelination of the corticospinal tract in the 
medullary pyramids and in the spinal cord because the fibers are more compact in 
these locations. In the internal capsule there are so many other fiber tracts that it 
may be difficult in routine coronal sections to find the relatively few affected sheaths 
or axis-cylinders of the corticospinal tract. When the Weil technique is used, the 


difficulties are even greater, because of the artifacts inherent in this method. We find 
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this stain of value mainly for topographic purposes. The lack of preliminary mor 
danting results in alterations of myelin and blurring of outlines, changes which do 
not occur in material stained by the Pal-Weigert or the Spielmeyer method. Even 
with the use of the latter methods difficulty may be encountered if deditferentiation 
is not great enough, because of the large masses of intertwining fibers in the internal 
capsule. Single coronal sections of the internal capsule, unless ideally situated, 
cannot contain many fibers of the corticospinal tract. The Marchi technique ts of 
limited value, since it gives positive results only in certain stages of myelin degenera 
tion. The Sudan technique is much more valuable and should be utilized, but it, 
too, has limitations ; old demyelination may be present even though the stain for fat 
is negative. We found that the presence of gliosis, as evidenced by cellular and glial 
stains, such as the Holzer technique, was of value in determining the presence ot 
alterations in this difficult region and elsewhere 

The major part of the lateral corticospinal tract is situated posteriorly in the 
lateral funiculus of the spinal cord. The widespread demyelination of both anterior 
and lateral columns has been known, but receives further confirmation from this 
large series of cases. The most characteristic myelin-sheath picture was that of 
widespread anterolateral demyelination, only the posterior columns being well 
stained. Is one justified in assuming that this anterolateral demyelination is the 
result of alteration of the corticospinal tract alone, or are other motor tracts 
involved? The present state of uncertainty as to the origin of about 95% of the 
fibers of the corticospinal tract in man makes this difficult to answer.’ There must 
be corticospinal projections other than those from the Betz cell area, and some oi 
these may well be from the parietal and frontal regions. It is even possible that 
some fibers originate in the subcortex. Since the question cannot be decided, we 


have assumed for the sake of discussion that the anterolateral demyelination of the 


spinal cord is related to the corticospinal tract. Further anatomic data may require 


revision of this concept. Certainly these data fit in well with the findings of neuro 
surgeons that section of the lateral pyramidal tract may result only in minimal 
motor deficit. 

Betz cells were consistently altered in 49 of our cases. The presence of normal 
Betz cells occasionally has been reported. These rare reports may be questioned, 
one objection being that different areas, such as those representing the arm and leg, 
may be affected in different fashions. A single normal section taken, for instance, 
through the arm area cannot be used to deny the existence of Betz cell alteration 

There is described sometimes a discrepancy between Betz cell alteration and the 
amount of descending demyelination, ‘The latter may be greater or less than would 
be anticipated from examination of the condition of the Betz cells. The convincing 
evidence of Lassek * easily explains this, for the Betz cells account for about 3% 
of the fibers noted in the pyramids at the level of the olivary nuclei. 

Anatomically, an inflammatory type of amyotrophic lateral sclerosis has been 
described by some authors. There was no evidence of this in any case in our large 


series. It was not uncommon to find a small number of perivascular lymphocytes 
7. (a) Lassek, A. M., and Rasmussen, G. I The Human Pyramidal Tract: Fiber and 
Numerical Analysis, ibid. 42:872-876, 1939. (hb) Lubin, A. J Relationship and Function of 


the Pyramidal Tract, Am. J. M. Sc. 209:111-127, 1945. 
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'), especially in case f more rapidly advancing disease; but these cell 
explained as a reactiot a fulminant process. There was never any rea 
evidence of meningitis or encephalitis aside trom presence of these few lymphx 
cyte neuronyphagia was but rarely encountered 1 is autopsy material 
lhe absence of anatomic alteration of the sensor er pathways in all but one 
case Is a of great importance Phere was never any objective change 
despite the presence, at least initially, of subjective disturbances of sensation in som 
Case The possibility of other diagnoses should be entertained when objective 
alterations can be demonstrated. We believe that the tinding of som 
posterior column demyelination in one case represents an unusual complication oi 


this disease It should no more be considered a part ol the disease than is a car 


cimoma of the sigmoid colon, which also occurred in one case. Failure to observe 


this generalization has sometimes resulted in misdiagnosis for patients with protruded 


cervical intervertebral disk, spinal cord tumor, or other potentially remediable 
condition 

Clinically, the disease, as is well known, is characterized by a progressive, 
unremitting course. The diagnosis is usually easy in the later stages, when fascicu 
lations, symmetric atrophies, pyramidal tract signs, and, ultimately, bulbar paralysis 
make themselves evident. It is in the earlier stages that diagnosis may be difficult, 
and the necessity is great for awareness of differential diagnostic possibilities. In 
our series the onset of the disorder was oftener in the lower extremities. This is 
in contrast to the generally accepted idea that the disease almost invariably starts 
in the upper extremities. The condition may be ushered in by subjective complaints 
of sensory phenomena. The disease may present itself as a monoplegia, hemiplegia, 
or even paraplegia, for several months, although ultimately it becomes symmetric 
eculomotor paralyses are exceedingly rare, as is nystagmus. Pyramidal tract signs 
sometimes may not be elicited, particularly when muscle becomes involved to such 
a degree that response to stimulation is impossible. The patients may suffer from 
mental symptoms of various types, but these are usually no more than is to be 
expected in the presence of a severe debilitating disease. Occasionally there may 
be comeidental hoses. 

The clinicoanatomic correlations in this illness usually are very good. Rarely, 
pyramidal tract demyelination may be observed without clinical evidence of such 
disorder. The finding of clinical corticospinal involvement without anatomic evi 
dence is rare. 

This necropsy series furnishes additional evidence in support of the concept 
that progressive muscular atrophy and amyotrophic lateral sclerosis, as well as 
primary lateral sclerosis, are parts of one constellation. This is illustrated by the 
report of Swank and Putnam,* who studied 151 cases clinically, in 23 of which 
the condition was classified as progressive muscular atrophy and in 19 as primary 
lateral sclerosis. These figures may be contrasted with those in the present necropsy 
series, in which a diagnosis of progressive muscular atrophy was made in only 


2 of 53 cases and in which there were no cases of primary lateral sclerosis. Despite 


this anatomic evidence, the clinical files of Montefiore Hospital contain 7 cases of 
8. Swank, R. L., and Putnam, T. J Amyotrophic Lateral Sclerosis and Related Conditions 


A Clinical Analysis, Arch. Neurol. & Psychiat. 49:151-177, 1943 
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primary lateral scl sis and cas si muscular atrophy | hese 
data demon ite that when full ana camuinati is performed, most case: 


tall 


group in which both upper and low kotor neuron alteration 1s 


siderations at equally ‘ able to bulbar paralysis, ha 


heen emphasized by 1 ; | S01 Betz cell and pyramidal 


tract alterations, ; vell as disorder of medullary nuclei, are almost always 
present. 

‘sent means to explain the rare cases in which the dura 
tion 1S as was 3: ars, because the anatomic findings are similar to those in 
the usual cases of short duration. It should be noted that the anatomic changes in 
an old case of poliomyelitis also may be similar to those of progressive spinal 
muscular atrophy, although the clinical differences are obvious 

The tinding of dystrophic changes in the muscles of one patient 1s of interest 
This, also, we believe to be a complication or a coincidence, rather than a part 
of the syndrome. Nevertheless, it raises the question whether in a small number 
of cases, primary disease of the central nervous system and of muscle may not 
occur together. It should be remembered in this connection that atrophy of muscles 
in older people can be an evidence of dystrophy,'® despite which in at least some 
patients late myopathies have been diagnosed as “atypical amyotrophic lateral 
sclerosis.” 

SUMMARY AND CONCLUSIONS 


This report is based on a study of 53 cases of motor neuron disease, all ana 
tomically verified. There were 51 cases of amyotrophic lateral sclerosis and 
cases of progressive spinal muscular atrophy. These cases conform to the well 
known facts that motor neuron disease affects males predominantly and occurs 
in adults. The clinical onset may be with sensory complaints, although objective 
signs of sensory alteration are rare. The series differs from many others in that 
onset with symptoms in the legs was almost twice as common as in the arms 
lhe initial complaints may be one-sided for several months, in rare cases for a 
few years, before the spread of signs creates the classic picture of symmetric 
atrophies and pareses. Some patients may survive for unusually long period 
Uthough pathologically there are no differences between these slowly progressive 
cases and the cases of rapid progres ion 

\natomically, in all cases in which there were suitable preparations there was 
alteration of ventral motor cells of the spinal cord up to the Betz cells in the cere 

These were the whiticant finding n the two ¢ nated as mstances ol 
lar atrophy isually progresses more slowly, but 
own amyotrophic lateral sclerosi In the other 51 case 

.in addition, descending demyelination from the cortex through the spinal 

It is concluded that amyotrophic lateral sclerosis is a motor neuron disease 

in which the demyelination is secondary to alterations in motor nerve cell | he 
demyelination in the spinal cord is most commonly diffuse throughout the antero 
lateral lumns, with greatest concentration 1 the region of the crossed and 


9. Wilson Neure gv, Baltimor Ilhan & Wailku npans 1940) 


~ 
10. Solomon, S., and Netsky, M. G.: Muscular Dystroy f Late Onset, to be published 
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uncrossed corticospinal tracts. Limitation of the changes to these tracts in the 


positions depicted in most textbooks of anatomy is unusual. 


\ single case of associated sensory tract demyelination is interpreted as a 


complication, rather than a part, of the syndrome of amyotrophic lateral sclerosis. 


Both clinically and anatomically the latter malady is limited to motor neurons and 
their processes 

These data offer further confirmation of the concept that motor neuron diseases 
form a group which includes progressive spinal muscular atrophy, primary lateral 
clerosis, amyotrophic lateral sclerosis, and progressive bulbar palsy. 


Mr. Antol Herskovitz prepared the photomicrographs. 


GROUP THERAPY OF PATIENTS WITH MULTIPLE SCLEROSIS 


A Preliminary Report 


MAX DAY, M.D. 
ELVIRA DAY, B.A. 
AND 
ROSALIND HERRMANN, B.A 
BOSTON 


HIS PAPER deals with the ways in which the mixed feelings of multiple 
sclerosis patients toward their illness affect their functioning in interpersonal 
relationships as seen in group therapy 


In the beginning members ignored the group work of investigating feelings. 
Instead, they recited their numerous somatic complaints. With the complaints was 
a tendency to look for the cause of multiple sclerosis. Underlying these reactions 
was an attempt to deny hostility relating to the illness. Instead, anger was masked 
by a cheerful attitude to the world in general. \long with this was seen an acceptance 
of their dependent position, There was much anxiety about discussing their deeper 
feelings of being a burden on their relatives. Those who were able to accept the idea 
that there was secondary gain in being sick were then able to make efforts to do the 
group work. Some members were able to extend the gain into their home life and 
attempt efforts at rehabilitation and toward a better self-adjustment. 


\n analytically oriented therapy group was formed for the purpose of investigating the 
problems of these patients and giving them psychiatric help. Twenty-three of the 200 available 
patients on the roster of the Multiple Sclerosis Research Clinic were canvassed to attend the 
meetings of this group. They were told that in the group they could discuss their feelings about 
their mutual problems in order to help themselves and one another. The general technique of 
investigating feelings in order to understand them and better to accept them was outlined. The 
turnover before the formation of a stable group of seven was large, in part because the meetings 
were held in the evening on state hospital grounds. Furthermore, only patients came who lived 
close to the hospital, who did not have young children to care for, and who could arrange for 
transportation. Those who were either content with their lot or too disturbed about it dropped 
out. Currently, of the 23 canvassed, the group consists of 5 women and 2 men, who have attended 
an average of 50 sessions of 14% hours each on a once-a-week basis 


Oiten there was a striking discrepancy between the degree of physical disability 


and the degree of psychic crippling. Thus, some patients with slight disability 


would become depressed, withdraw from social life, and stop working on a job or at 
housework. Others with pronounced impediments would continue working with 


a rather remarkable indifference to their real physical troubles. The reverse was 


Phis work was done at the Multiple Sclerosis Research Clinic at Boston State Hospital; 
Leo Alexander, M.D., Director, and was supported by a grant from the Massachusetts Chapter 


nal Multiple Society 
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me patients with lig sabilitv ignored it and worked on, 
re disability did \ ae | le we n all ICs ises the reaction 
t commensurate with leg sical difficulty 


the | he group the 


romemory difficulties 


fhe members used the clinic investigation of diet 


and medication as resistance 


or preoccupying themselves 


with physical complaints and for ignoring their feelings 
oon, members began to complain of increased physical difficulty in relation to fear 
ind other feeling In the second session, in which 13 peo] le were pre sent, 1 mem 
ber, who later dropped out, said: “I have bowel trouble in crowds.” When their 
fears were related to what others would think of them the somatic complaints 
decreased. ‘They would recur as a resistance to discussion of painful issues. When 
the latter topics were discussed, some members of the group would leave the room 
to go to the toilet, while others would be on the verge of tears or otherwise indicate 
their anxiety by wringing their hands or their withdrawal by appearing bored and 
going to sleep. These patients used their physical symptoms to deny for themselves 
the painfulness of their feelings 


The generalized somatization of anxiety in the group led to a constant seeking 
of a scapegoat as the cause of illness. The possibilities included such factors as 
diet, heredity, a fall, race, religion, cigarettes, emotions, and order of birth Repeat 
edly each patient would test his pet theory on the group, with the ultimate result 
that the others demonstrated its unreality. The members also projected their loss of 
self-respect for having the illness. They felt that other people looked down on them 
and considered them drunkards because of their staggering gait. They were not 
entirely satistied with the techniques of scapegoating and projection as a means of 
handling their aggression. This frequently led to difficulties at home, as expressed 
succinctly by a former member: “I’m a street angel, but a home devil.” 

Underlying these reactions was a denial of hostile feelings about the illness, as 


well as an attempt to be “good.” This response is related to the findings of Har 


rower | of exaggerated submissive compliance and excessive cordiality to the outside 


world. lor many sessions the patients had no free discussion of feelings about 


having multiple sclerosis. On the occasions when the group came close to discussing 


this subject, members would tacitly admit, “It is a bitter pill” and express much 


fear of what would ultimately happen to them. Often the fear of going crazy was 


expressed, leven in those who were obviously depressed the attitude was “Are 
multiple sclerosis patients always in the dumps? Not me.” This usually 


enforced by a plea that no one remind them of their bitter plight. When this issue 
vas further developed in the group, some patients stopped coming. This finding is 
iiilar to th: of Garinker and associates that multiple sclerosis patients have a 
iucity of outlets for aggression 

Harrower, M. R : Its of Psychometric and 
Nerv. & Ment is., oc. (1948) 28:461, 1950 

Grinker, R. R.; Ham, G. ¢ 
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lings about 
multiple sel reinforce their own poor solutions 
was prospective member 


He said: “Il used to 
low a fuse easily 


ro-lucky but with this thing 


| don’t know af it’s me or my 


wile though mildly disabled, was generally disgruntled and 
the denial of hostile feelings was sufficient, but 


wanted to 
about the dise: projection and scapegoating 


with the added stress of anxiety 


would not satisfactorily handle his aggression 


lhe secondary gains from the illness were seen in the tacit acceptance ol 


Was lally ratiol alizable al rsonally acceptable 


dependent position which 
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had been 
upkeep to 
would son 


ness cards 


that, even though new 
fecling even about the 


fall back « 


ondary gal 
anish when the patient was 


The illusion that dependency was necessary would vai 


able to verbalize and understand his desire for dependence. 
airing teletype m 


W. K. had worked miber « legraph company 


lready been drinking exces 


At the ag t 22, when his multipl | is first d I, | 
1 vears | ufficient, agg ¢, but kind woman. By the 


ugh he had been ick for 
his feelings about his ill 


] 


Sometime ufficient to help a patient toward 


self-rehabilitati 


a tormer windoy isher, had a moderate amount HiiiBiculty in walking. Since he 
unemployed for over a year and a ilt, he had to accept a station wagon and its 
get around, as ell as other gifts from his family, with the rationalization that he 
e day pay them bacl Po round out tl lusion that he helped people, he had busi 
EES printed bearing the following inscription 
I expect to pass through this world but once; 
any good therefore that I can do, or any 
kindne that | car how t any tellow creature 
let me do it now Let me not defer or neglect it, 
for | hall not pass this way again.” 
He handed out these cards during his first meeting, but never after po 
members had since been introduced. He constantly demed having any 
shghtest anxiety-provoking 1 ent. He demonstrated clearly the need to HEEEBDn the se 
time he came to the group I id been unemployed about a year, t 
ne When the imability to expre hostile feelings was discussed, he sdf: “Group therapy 1 
undoing what I’ve taught myself to do for 14 year Ly th session he told the group, to 
thei rror, that he had welcomed his illin because of the treedom trom responsibility it 
gave hin rtly after tl e enrolled in a busine chool on li vn, to learn accounting 
ind bookkeeping. Through verbalizing and understanding | own reactions, he could try t 
rehabilitate himself and regain hi elf-respect 
H. I. a reed Negro woman, age 46, showed that e lived up to a higher code ot 
morals than other people, whor e considered beneath het \t first e participated little in 
the group except to provoke others by teasing. Grae evel ce began to use attractive 
brighter colors in het thre nd to seem 1 ( erful, t till participating little. During 
the sit} micet 1 ] t cet t i We heen i! 1 wer ite ly lett 4 ating 
the cold at the clink r by a driver w brought her | the first time she is forced by 
circumstances to verbalize her real feelin ind e called the inconsiderate driver “a bite] 
Ihen she began to participate more in the eg ip discussior everal week later e went t 
on her own and got herself a job. Thus, constant verbalizing in the group was not necessat 
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SUMMARY 


Che problem of the relation between the mixed feelings of multiple sclerosis 
patients for their illness and their ability to function in interpersonal relationships 
was investigated. A two-way discrepancy between degree of physical disability and 
the amount of psychic crippling was noted. The methods of handling painful issues 
by denial, being “good,” somatic complaints, scapegoating, and projection were dis- 
cussed. In the sessions the secondary gains from the illness which the aforementioned 
attitude permitted were demonstrated. The general dissatisfaction with these ways 


of getting along showed itself in the difficulty some of these people had in continuing 


at their jobs and in their unhappy home lives. In therapy, some patients were 


helped through constant verbalization to rehabilitate themselves, while others were 


helped when they were able to verbalize their feelings at crucial moments only. 


10¢ A. M 


PROGRESSIVE BULBAR PARALYSIS SHOWING HEREDOFAMILIAL 
INCIDENCE AND INTELLECTUAL IMPAIRMENT 


E. E. ROBERTSON, M.B., Ch.B., M.R.C.P. Ed., D.P.M., Lond. 
EDINBURGH, SCOTLAND 


EREDOFAMILIAL incidence has only rarely been reported in cases of pro- 


gressive bulbar paralysis occurring in adult life. I-qually rare is the reported 
coincidence of marked intellectual deterioration with this disease process. Both 


these unusual manifestations were found in the following case, which seems, there 
fore, worthy of detailed description and discussion. 


REPORT OF A CASE 
Mrs. C. S., aged 69, was admitted to the Royal Edinburgh Hospital for Mental and Nervous 
Disorders, West House, on March 26, 1950. She died on April 26, 1950 
Family History—The maternal ancestry was distinguished for good health and longevity, 
the mother of the patient dying at the age of 91. The paternal line was described in the 
locality from which they hailed as possessing “a nervous streak” (Chart). The father of the 
patient died at the age of 69. The stated cause of death was “progressive muscular atrophy.’ 
The commencing symptoms were difficulty in articulation and swallowing, and these were 
succeeded by gradual loss of power in all four limbs. Mental clarity was preserved to the end. 
A cousin of the father died in middle life of “paralysis of the throat.” A nephew of the father 
died at the age of 64, of bulbar paralysis. (The causes of death were checked by reference to 
the parish registrar.) 
The patient was the fifth child of a family of eight. Two brothers and a sister died of 
childhood exanthemata. One brother died of nephritis in early adult life 


Her elder, surviving 
brother, aged 73, is healthy 


; his only child, a daughter, was admitted to a hospital for mental 
disease at the age of 23 and died five years later, of pulmonary tuberculosis. The patient’s 
two younger sisters, aged 65 and 60, are healthy. Both are married but childless. The patient 
herself had a family of three daughters, now aged 40, 39, and 31. The eldest is married. The 
other two daughters, both single and teachers by profession, lived with their mother. 

Previous Personality—Her history indicates that she was a woman of equable temperament 
and of more than average ability. A country schoolmaster’s wife, she was expected to take a 
leading part in the social events of a small community, and until her husband’s death, in middle 
life, of coronary thrombosis, she acquitted herself in this role with tact and skill. Friends who 
visited her in the hospital during her illness invariably commented on the perfection of her 
domestic arrangements and her gifts as a hostess 


History of Illness (Obtained from Her Two Unmarried Daughters ).—Onset : 1, April-October, 
1949. The first abnormal sign noted was a defect in articulation, which first showed itself in 
April, 1949. She began to talk more slowly, and sometimes her speech was slurred. She had 
no difficulty in word finding, nor did she use words incorrectly. She did not show any particular 
anxiety about her disability. (Since the family history must have been known to her, this in 
itself must be counted an abnormal sign.) She carried out her domestic and social duties with 
seemingly normal efficiency. In July and August, 1949, both daughters were separated from 
their mother for the five weeks of their annual vacation. When they returned, they noticed a 
considerable change in her; the articulation defect was more pronounced; there was also difficulty 


in swallowing, and, in the mental sphere, there was a definite falling away of interest. They 
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Writing: Her daughters, fortunately, preserved a letter she wrote to her sister in El! 
1950, and this clearly illustrates the presence of aphasic defects—detfect vich —_—!!t 
bvious presumably because they er nasked | the difficulty articulatior 
Part 4] WO-word letter j wt 

tlive te yet | H uomiust drive m thi all Ie t lo poor ap but is a 
vely t, I must sa | t ilf cal nythis Phere suit but we ar 

‘ progressing poor tl rst need t york rou Phere 1 enty worl » you needn't 
vorry. You at strest di there 1s plent | ey e not distared. | forgot to answer 
ilready 1 that we car t cut. Tt we ere there | id | get | pt 
eis a ver nie, must stop he eing if 1 have t out “cheert 
ind love from us al ! ving sister, ( \l " en nat 

I] letter t t ronour iphast fects, 1 irgely unintelligible to the ordinary 
reader, but her daughtes ul { her tl rhts and circumstances it the time i writing, 

. vere able to inter t reater part of t Vas attempting to expre Che striking feature 
f this letter are its retention of conventional for its relative iccurate beginning and ending 
Its ! Tl I t t 1 tat Vritter { ! miverte ind the 

Reading: S till re t daily paper ind ¢ | ( rstrate iravra of local interest 
She tence ever, to pomt out the une paraeray vain and again, apparently obliviou 

Onientation tor Time, Place and Perso She wv tten contused about the time of day 
ind would attempt to prepare lun no dishes tor the evening meal or vice versa. Disorientation 
for place d not ir until the end of this period hegan t ive occasional difficulty 
in finding het y about n nik he never tatled to recognize her friends and was 
ilways delighted to see them; but after the first ex ne f greeting r attention wandered 
and she took no turther interest m= then 

Practical Tash He ( rk She was 1 longer able t reanize and carry it the day's 
work. SI no longer attempted any complicate tas] 1 is baking: she till, however, 
endeavored to assist with mat f the more routine and mechanical | chold tas} wid carrie 
these out in her former methodical manner 

Knitting. She had previously been expert at tl cratt, but now made numerous mistakes 
when attempting complicated patterns. She was able to d rdanas plain knitting until a few 
weeks before admission to hospital 

Social Behavior: She no longer manipulated knife and fork rrectly and would often grab 
article tf food trom the plate. She was still able to dre erself. She was never incontinent 

Bizarre Conduct: At time e would suddenly announce that she and her daughters must 
set Out on a visit to her sister and start packu i case tor the journey. Having assembled 
the conventional content of thi Cast ghtdres ilet article etc., he would then add 

° in odd and inappropriate collection cf articles, taking perhaps an ornament from the mantel 
piece or a pepper pot from the table 

Emotional Abnormalitie She remained tor the greater part of the time in normal emotional 
rapport with her daughters. She was never irritable. Flas] ther old scnse of hx 
albeit infrequently. One such concerned one of her proposed visits to her sister. Ei 
had allowed her to make her usual preparation vithout argument or remonstrance Having 
completed her preparation e sat down expectantly, apparently waiting for them to accompany 
her. When half an hour had 4 ed and they showed 1 ntenty f doing he looked over at 
them, smiled humorously, and said, “Well, | suppose I can just take my boots off.” Episodically 
she exhibited great agitation, wandering restlessly about the house, moaning bitter! ind refusing 
reassurance. She continued abnormally apprehensive about her daughters when they left her sid 
ilthoug vith failing capacity, overt delustor were ] nver expressed 

Clinical lhe patient wa tall, erect, pleasant-looking womas vho appeared 
onsiderably younger than her actual age. Despite the physical and intellectual deterioration 
wrought by her illn he still radiated an indefinable air of distinction, which enabled the 
mlooker to appreciate the strength of her previous character and personality 
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General Behavior Chis alternated from hour to hour. For short periods she lay quietly in 
bed; then she became restless, constantly pushing the clothes aside and making endeavors 
get out of bed. When allowed up, she walked quickly and apparently purposefully around 
vard. Often she shook hands with all the o patients and appeared hurt and somewhat 
ussed if they did not respond in conventional fashion to her greetings. She avoided all 
progress with case. After getting her bearings, which took her a few days, 
return from the examination room, at the end of the corridor, to her own bed, 
the corner of the observation ward. Periodically, on an average once a day, she became 
abnormally distressed, sitting up in bed, rocking from side to side, moaning piteously. No 
verbal reassurance would quiet her on these occasions. She was always delighted to see her 
daughters, greeted them affectionate] d was always quiet and placid while they were witl 
het 
eemed unconcerned about the staining of her clothes by onstant dribbling of 

If a cotton apron was draped about her day dress for its protection, she removed it indignantly, 
apparently considering its presence unseemly. She would leave the apron in situ, however, if 
she was given a duster and allowed to dust the ward, which she did with great thoroughness, 
although frequently showing ¢ inappropriate choice of objects whereon to carry out this 
activity. She was able to take wn food, but did this in a clumsy, untidy manner, setting 
her cup on the counterpane « ge of the ti 1ot comprehending that it will fall 

in these precarious positions 

Examination of Intellectual Facultic (This examination was rendered laborious by reason 
of her poor powers of concentration and early fatigue. She tried hard to cooperate and was 
pleased when encouraged. Her pleasure at success was, however, restrained; her reaction to 
her uccess was one ol boredom: she lost interest and looked around for something fresh to 
take up her attention.) 

1. Speech. She had obviously great difficulty in articulation. She did not always try to 
enunciate words, either in response to objects shown or to simple inquiries of a personal nature. 
Incidental speech was better than deliberate; she frequently uttered a surprisingly intelligent 
and reasonably articulate phrase to a member of the nursing staff, indicating that she had 
some knowledge of her present whereabouts During formal examination, however, such 
utterance was rare, and was confined to infrequent monosyllabic recognition of objects 


2. Eliciting of information by writing. (a) Naming of objects. Given a pad and _ pencil, 


she wrote down, firmly and unhestitatingly, the names of common objects shown to her, 1. e., 


ring, keys, and pin. Asked to write down the material of which they were made, she also 


answered correctly, e. g., “ring—gold.” 

She responded similarly when shown pictured objects, e. g., eggs in red egg cup, “egg cup 
full’; red and green apples, “apples.” She was not always able to give the color of the objects 
presented to her 

(b) Response to questions of personal interest. She was able to write her own name, and 
when asked the names of each of her three daughters, she responded by writing down the full 
Christian name, middle name, and surname of all three. She gave her own date of birth correctly 
as 1881, but gave erroneous dates for the birth years of her three daughters, on one occasion 
perseverating by writing 1881 

3. Response to commands. She obeyed correctly simple commands relating to her own body 
and showed no defect of laterality 

4. Approximation of written and spoken names to pictured objects. A row of pictures of 
simple objects were placed before her, and she was handed name cards and asked to place them 
on the appropriate pictures 

This she did correctly on two occasions, but then her attention wandered and she had to be 
coerced to place the third card. She finally achieved this correctly but resolutely refused to 
attempt a fourth. (Throughout all such tests, the stimulus had to be changed frequently to gain 
a response.) 

5. Copying of designs. She copied successfully a design of three matches. A design of five 


matches was copied with partial success—she succeeded in placing three of the matches 


correctly, and it was noteworthy that she was able to do this in a different plane from that of 
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the diagrammatic drawing o She could copy 
s and a triangle, and di Hs ina normal manner, and not 


reanic detect, who draw the figure in one continuous line 
id but) gor nutrition. No 
abnormal u Im al | 1 th entral s systen he blood pressure 
was 150/100 
rl fundi were norm: rw right pupil wi | the left, but the pupillary 
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reactio! \ reserved. Sensibility over t \ unimpaired. The jaw jerk was not 


increased | A a detinite : ) sion. (On | greeting someone known to her, 
but o1 ; . fa smile appeared, and that in the upper part 

marked atrophy of the orbicularis oris, with eversion of the lips, but 

peared unaftt Hearing was arent tact. Position and move 

The p ‘ was very brisk, as shown by 


scopic examination ; ord oved normally; phonation and 


Phere was m ( asting ternoclerdomastoid and 
trapezius tong owed bilateral wasting t onstant vermicular fibrillation and could 


be projected only tremulously to the lip margins hy as slight atrophy of the thenar and 


hypothenar eminences of both hands, but the nx W as relatively well preserved. No 

of the arms and shoulder girdle, and no tibrillary tremors were noted 

The \ i howed no abnormality. All proprioceptive and cutaneous reflexes were normal 
Sensation was unaffected. Sphincter control was in 

A roentgenogram of the skull showed a slight degree of internal hyperostosis in the frontal 


area 


Cerebrospinal Fluid: Manometric tests no abnormal rise of pressure. The protein 


content wa } ng. | 100 ec.; the cell 


s, 3 cubic millimeter; the Wassermann reaction 


Was negative; tl Hoidal gold curve was 0OQQQQ0000 
The condition of the patient remained relatively unchanged for 


20, 1950, mild pyrexia developed. The following day she was quite 


unable to repl 


y to any question in writing and responded merely by meaningl scribble She 
recognized her friends when they called to see her. Her condition deteriorated, and she died on 
April 2¢ 
Autopsy The autopsy was carried out within two hours of death 
Lungs: There was moderate hypostatic congestion of the posterior borders and of the bases 
Heart: The coronary arteries showed fairly severe atheroma with patchy calcification. The 
heart was small and showed moderate brown atrophy 
Stomach and Duodenum art of the jejunum were two small intramural 
nodules of firm tissue. On microscopic examination they showed the structure of typical 
caremoids (; fin carcinoma) and were seen to be invading the muscular and serous coats 
Brain: After fixation. The leptomeninges showed slight opacity over the two frontal lobes 
Ihe vessels at the base showed only minimal atheroma. There was gyral atrophy throughout all 
lobes of both cerebral hemispheres, being most marked in the two frontal lobe 
Microscopical examination. Frontal lobes. There was moderate loss of nerve cells, and 
many of those surviving showed brown lipochrome pigmentation. Argyrophile plaques were 
scattered throughout the cortex, but not in such numbers as to suggest senile dementia or 
Alzheimer’s disease. Astrocytic proliferation (Cajal’s stain) was seen in relation to many plaques, 
but diffuse gliosis was not present. Neurofibrillary tangles within nerve cells were not. seen. 
The white matter was normal. There was no evidence of vascular or inflammatory disease 
Temporal lobes. There was only moderate loss of nerve cells in the cortex, with the 
presence of an occasional senile plaque 
Motor cortex. Loss of and atrophy of large pyramidal cells were present, with pigmentation 
of many other nerve cells. No other changes were present 
Occipital lobe. No abnormalities were noted except for pigmentation of some nerve cells 
1. The autopsy was carried out by Dr. W. Forbes, Department of Neuropathology, Edin 
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COMMENT 
Hleredofanulial Incidence in Motor Neurone Disease —The term motor neurone 
lisease 1s here used advisedly to comprehend progressive bulbar paralysis, amyo 
trophic lateral sclerosis, and progressive muscular atrophy. It is accepted that all 

denote a common disease process which attacks both upper and lower motor 
neurones, the varying nomenclature depending on the site of the greatest predilec 
tion. It is also accepted that none of the designations is mutually exclusive 
anuhal Incidence 
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characteristic variability found in this disease, it is still true to state that these child 
hood cases often ditfer markedly from comparable adult forms of the illness. To 
mention one important difference, the duration of the illness is very much longer. 
Kinnier Wilson,’ after enumerating these familial cases, adds the significant foot- 
note, “Some of these familial amyotrophic or bulbar cases show features so alien to 
the generic picture as perhaps to be wrongly included in the class.” In this connec 
tion, however, it is fair to point out that the original authors do not always claim 
the clinical title attributed to them by later commentators. .\ case of Gordon Hlolmes ° 
which concerns two sisters, aged 15 and 13, is often cited as an instance of familial 
amyotrophic lateral sclerosis. Yet the author designates this personal case, and six 
similar cases collected from the literature, as instances of “family spastic paralysis 
associated with amyotrophy,” and is careful to point out that these childhood cases 
appear to constitute a definite entity of their own 

From these examples, and there may be many more in the literature, it seems justifiable to 
group such cases into a definite class, of which the family affection, the onset in early life, and 
the tendency to slow progression of the symptoms, are the distinguishing features.® 


2. Direct Inheritance: In contrast to the relatively numerous, but rather atypical, 


cases of familial incidence in youthful patients, reported cases of direct inheritance 
are extremely rare, but in the latter the disease process is more typical and the 
patients belong to an older age group. Bernhardt" (1889) described the cases of 
two cousins, the children of two sisters. Both mothers were stated to have died of 
progressive muscular atrophy of the Aran-Duchenne type. One cousin, when first 
seen, at the age of 30, suffered from atrophy of the neck and shoulder muscles. He 
later had bulbar symptoms and died within three years of the appearance of the 
first symptoms. The other cousin, first seen at the age of 40, had typical amyo- 
trophic lateral sclerosis with bulbar palsy, weakness and fibrillary tremor of the 
right arm, and spasticity of the legs and died within two years. Gowers? (1892), 
in his textbook, mentioned the above cases, and also referred, unfortunately without 
giving details, to a case of his own. The relevant paragraph is perhaps worth quot- 
ing, since he reechoes Kinnier Wilson’s warning on the atypical form of so many 
cases of sibling incidence, as opposed to the clearer-cut syndrome found in reported 
cases of direct inheritance 

Rarely there is direct inheritance of the disease. Among instances I have met with are a lady 
whose mother died from a similar atrophy, and another case in which a brother died from some 
chronic disease of the cord, attended with wasting, but three cases of bulbar symptoms have been 


recorded, two of whom were cousins, the children of two sisters, the third who had had syphilis 


was a cousin, but his affection was untypical. Direct inheritance seems to be most common in 


cases that occur late in life. When many members of a family suffer from muscular atrophy, 


the malady is nearly always myopathic and not spinal 
More recently, Lovell * (1932) has reported a case of progressive bulbar palsy 


in which inheritance followed the same pattern as that shown in Bernhardt’s cases. 


The patient, a woman of 66, was seen in May, 1931, when she complained of 


4. Wilson, S. A. K.: Neurology, London, Edward Arnold & Co., 1940, p. 1008 
5. Holmes, G.: Rev. Neurol. & Psychiat. 3:256, 1905. 
Bernhardt: Virchows Arch. path. Anat. 115:197, 1889 
7. Gowers, W. R.: Diseases of the Nervoius System, Ed. 3, London, J. A. Churchill, Ltd., 
1897, p. 533 
8. Lovell, H. W.: Arch. Neurol. & Psychiat. 28:394, 1932 
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drooling of saliva and difficulty in speech, the latter of eight months’ duration 
Neurological examination revealed weakness of the perioral muscles, atrophy and 
fibrillation of the tongue (which cou!d not be extended beyond the gingival margin ) 
dysarthric speech, laborious deglutition, slight weakness of the pharyngeal muscles, 
hut no paralysis of the larynx. The knee jerks were increased, but other deep 
reflexes were normal and the plantar response was flexor. The patient was followed 
up for three months, at the end of which time physical symptoms were more marked 
hut intellect appeared unimpaired——“She expressed her thoughts in writing, which 
he did well.” Investigations of this woman's family history showed that her mother 
had died of progressive bulbar palsy at the age ol 65, after a vear’s illness. Het 
mother’s brother died at the same age of the same disease, and his son, the patient’s 
cousin, died at the age of 55, again of the same disease. No other relatives in the 
two generations were affected. [ovell’s conclusion was that the “disease appears 
to be transmitted by a recessive, non-sex-linked mendelian trait.” Gates,” however, 
in his book entitled “Hluman Genetics,” examines this case described by Lovell and 
considers that the genetic basis is more likely to be an irregular dominant. 

In our case, the hereditary pattern is similar to, but not identical with, that 
seen in the cases described by Bernhardt and Lovell. In their cases two affected 
siblings each had one child who suffered from a similar disease. In our case two 
first cousins were affected in each of two successive generations. The patient was 
the child of an atfected facher—the father’s first cousin and the father’s nephew 
both died of a similar disease. No consanguineous marriages could be traced. The 
patient’s maternal ancestors had been distinguished for their good health and remark 
able longevity. It is difficult, therefore, to reconcile this type of inheritance with a 
recessive gene. It is easier, and not less likely, to postulate the operation of an 
autosomal dominant gene, showing a certain irregularity in its expression. It has 
to be remembered that the disease process under consideration did not show itsell 
until the affected members were well into their seventh decade. 

The main difficulty in dealing with conditions of very late onset is that many 


of the members 


of the pedigrees who actually have the gene or genes making for the condition will not display 


it because either they will die bet the g t] ndition will become manifest, or 


possibly they may have symptoms, but they may also be suffering 


from some other serious unrelated condition 

Vental Symptoms Phere is no lack of cases in the American and Continental 
literature testifying to the occasional occurrence of mental symptoms im motor 
neurone disease. Study of the available material reveals, however, two important 
defects (a) Many of the cases described lack histopathological verification, and 
(b) the authors do not always attempt to distinguish between symptoms charac 
teristic of the “functional psychosis” and those met with in true organic deteriora 


tion. The latter omission has been commented on by Wechsler and Davison,'! 1n 


a brief survey of the literature, attached to their clinical and pathological deseription 


of amyotrophic lateral sclerosis with mental symptoms. They remarked that “im 
order to say with assurance that the pathological process causing amyotrophic latera 


sclerosis is also capable of bringing about mental symptoms, the clinical picture 


Gate k Human Genetics ; \ ork, The Macmillan Company, 1946 
p. 1054 

10. Crew, FF. A. 1 Personal communication to the author 
Wechsler, I. S., and Davison, ¢ Arch. Neurol. & Psychiat. 27:859, 1932 
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would have to resemble an organic dementia and not a manic-depressive or other 
so-called emotional or psychogenic psychosis.” For the sake of brevity and sim 
plicity, only authors who have admitted this distinction, and have reterred to autopss 
findings, cited here. Van Bogaert (1925), ina series of 31 cases of amyo 
trophic lateral sclerosis, personally observed, found mental symptoms virtually 
absent in 19, a recognizable emotional accentuation present im 2, and what he 
regarded as a specific mental state comprising both emotional and intellectual detects 
present in the re maining 1O Phese 10 cases are carefully described In one at least 
the defect was verified pathologically—and the description of the emotional and 
intellectual changes found clearly demonstrates their organic basis. The only criti 
cism which can be made of this large series—the largest in the literature—ts that 
the author is so preoccupied with establishing a specific affective state as charac 
teristic of amyotrophic lateral sclerosis that he has dismissed somewhat summarily 
thre equally nnportant accompanying averegation of intellectual detects All 10 
patients showed defects in memory, attention, and judgment; some were disorien 
tated, and one showed a jargon aphasia In many, the intellectual defects progressed 
to an end-state of profound dementia. In 9 of the 10 cases were bulbar symptoms 
present-——in only one case was the disease process confined to the spinal cord 
Wechsler and Davison '! (1932) described three cases with autopsy findings 
The first case concerned a man of 38 “with nuclear involvement mainly of the bulb 
and upper part of the spinal cord, and pyramidal tract disease.” In the other two 
cases muscular atrophies and pyramidal tract signs were combined with extrapyram 
idal disease. .\ll three patients showed progressive intellectual impairment. In 
a later article, one of the co-authors, Davison '* (1932), published the latter two 
cases as examples of spastic pseudosclerosis, or Jakob-Creutzteld disease. Only the 
first case, therefore, will be considered here. Mentally, the patient was described as 
“congemal but not capable of co-operating.” He knew his own name, was “slightly 
interested in his environment as long as there were variations,” could obey simple 
commands, but could not carry out complicated acts. Elis speech detect consisted 
of both aphasia and dysarthria. Death occurred within three years of the appear 
ance the first symptoms, spinal symptoms having preceded bulbar. In addition 
to pathological changes in the brain and spinal cord characteristic of amyotrophic 
lateral sclerosis, wide spread ditfuse cortical changes were noted. The frontal con 
volutions showed marked atrophy. Histopathological examination of the area 
extending from the frontal to the temporal region revealed distortion of cortical 
architecture, diminution of ganglion cells, nonspecific changes in many of the gan 
glion cells remaining, the process being more pronounced in the fifth and = sixth 
lavers, and moderate glial proliferation Since these changes existed in addition 
to the alterations in the Betz cells characteristic of amyotrophic lateral sclerosis, 
the authors considered that “in this case the disease had lost its selective character” 
and coneluded that “the degenerative process underlying the motor syndrome was 


also responsible for the organi psychosis.” 


Mever reported the case of a man aged 55 with a combination of spinal and 


bulbar si¢ characteristic of amyotrophic lateral sclerosis and, in addition, mental 


Eneéphale 20:27, 1925 
Brain 55:247, 1932. 


Neurol. u sychi 121:107, 1929 


12. van Bogaert 
13. Davison, ( 


20 MV. A. ARCHIVES OF NEUROLOG) IND PSYCHIATRY 


symptoms which commenced as personality changes and progressed to complete 
dementia. The duration of the illness was nine months. The very detailed patho- 
logical findings accompanying this case can be summarized only briefly. In addition 
to the lesions in the brain and spinal cord characteristic of amyotrophic lateral 
sclerosis, a widespread, subacute degenerative process involved the cortex, par- 
ticularly the temporal and precentral regions, the globus pallidus, the medioventral 
thalamic nuclei, the subthalamus, and the tuber cinereum. This process was charac 
terized by reduction and degeneration of ganglion cells with marked glial prolifera- 
tion. A mild mesodermal reaction was evident, with hyperplasia of vessels and 
some perivascular infiltration. In the cortex, nerve fibers, as well as ganglion cells, 
were implicated, with corresponding glial overgrowth. Meyer compared the clinical 
and pathological findings in this case with those found in Jakob-Creutzfeld disease 
and concluded that his case “forms a bridge” between the latter disease and amyo 
trophic lateral sclerosis. 

Worthy of emphasis is the tinding that all but one of the above cases of motor 
neurone disease with mental symptoms showed the medullary nuclei involved. The 
significance of this is not known. Certainly, mental symptoms are common in cases 
of bulbar lesions, particularly when the supranuclear neurones are involved, as in 
“pseudobulbar paralysis” and in the spastic type of progressive bulbar paralysis. 
In the latter, however, the mental syndrome usually described is that of “spasmodic 
laughing and crying,” and this formed no part of the symptoms in the cases under 
review. 

It is interesting, also, to speculate whether intellectual deterioration may some 
times go unnoticed in patients with progressive bulbar paralysis because of (a) their 
articulation defect, ()) the distressing and disabling nature of the infirmity, and 
(c) the relatively short period of observation, since the onset of bulbar symptoms 
implies rapid progression to a fatal end. While this supposition might be accepted 
in regard to mild intellectual defect, it is difficult to believe that the more massive 
and flamboyant “organic psychoses” described in relation to the present series of 
cases could go unnoticed if they occurred with any degree of frequency. It must 
be assumed, therefore, that this severe type of intellectual deterioration is a rare 
manifestation of motor neurone disease. The question then arises whether the 
mental symptoms of organic deterioration are an expression of the same disease 
process as that causing the physical symptoms. The authors of the cases so far 
described have replied in the affirmative. Van Bogaert goes so far as to draw an 
analogy between his cases of amyotrophic lateral sclerosis with mental symptoms 
and Huntington’s chorea, pointing out that in the latter disease the motor disorder 
is based on a lesion of the corpus striatum, while the mental symptoms arise from 
an extension of the same disease process to the cortex. Certainly, if this explanation 
is not accepted, it is difficult to prove an accompanying second disease process as 


the cause of the mental symptoms in the cases described by Wechsler and Davison, 


van Bogaert, and Meyer and in the case which is the subject of the present paper. 


The pathology of my case—marked gyral atrophy, diminution of ganglion cells, 
and glial proliferation in the cortex of the temporal and frontal lobes—is similar 
to that in the case described by Wechsler and Davison. An additional finding in 
the present case is the presence of occasional argyrophile plaques, and these, con- 


sidered in conjunction with the age of the patient, could be used as an argument to 
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prove that the mental symptoms were merely the result of senile change. Senile 
plaques, however, are frequently found in the brains of aging patients who have 
shown no intellectual defects in life. The pathological report in the present case 
stresses that, although senile plaques were present in the cortex of the frontal and 
temporal lobes, they were not so numerous “as to suggest senile dementia or Alz 
heimer’s disease.” An even more cogent argument against such a hypothesis in 
this case is the clinical course of the intellectual deterioration, which in no way 
resembled that found in senile dementia. The history and results of mental exami- 
nation in the case have been described in some detail in order to bring out this 
difference. The sudden onset, the rapid progression, the unequal dropping out of 
specific faculties, and the aphasic defects, illustrated in a letter written by the patient 
two months before her death, all make it difficult to explain the mental symptoms 
in terms of mere involutionary change. It therefore seems reasonable to conclude 
that the intellectual deterioration described is based on a cortical extension of the 
same disease process as that causing the physical symptoms 

In conclusion, a brief reference should perhaps be made to the close affinity 
existing between such cases of amyotrophic lateral sclerosis with mental symptoms 
and the disease described by Creutzfeldt '® (1920) and Jakob '® (1921). As described 
by Jakob, this syndrome consists essentially of the triad (1) mental changes based 
on cortical lesions; (2) extrapyramidal disease, and (3) involvement of bulbar 
motor nuclei, anterior horn cells, and descending corticospinal tracts, similar to 
that found in motor neurone disease. The etiology of the condition is unknown. 
In the cases considered in the foregoing pages, symptoms of extrapyramidal disease 
were not present. It therefore seems wiser at this juncture to group them in a 
separate category. The similarities and differences existing between the two groups 
have been tabulated by Meyer.'* Heredofamilial incidence has occasionally been 
reported in Jakob-Creutzfeld disease. It may well be, therefore, that we are dealing 
with a similar disease process which in some cases diffusely affects the cortex, 
bulbar motor nuclei, anterior horn cells, and descending corticospinal pathways 
and in others extends to involve the extrapyramidal system. 


SUMMARY 

A case of progressive bulbar paralysis is described the symptomatology of which 
conforms to classic descriptions of this disease entity. 

Unusual concomitants in this case were (a) the heredofamilial incidence, and 
(b) mental symptoms of the type found in organic intellectual deterioration. 

While each of these unusual features has been reported separately in cases of 
motor neurone disease, their association in one particular case has not so far been 
reported. 


It is concluded that (a) the genetic basis is an autosomal dominant gene show 


ing irregularity in its expression, and ()) the accompanying mental symptoms are 


caused by cortical extension of the disease process, producing the physical symptoms 


15. Creutzfeldt, H. G.: Ztschr. ges. Neurol. u. Psychiat. 57:1, 1920 
16 Jakob, \ Ztschr. ges. Neurol. u. Psychiat. 64:147, 1921 


HEMANGIOMAS OF THE PONS 


KARL TEILMANN, M.D 
AARHUS, DENMARK 


2 I ‘UMORS of the pons are not common, McLean! stated: “The slowly growing, 


relatively infrequent tumors of this region produce a kaleidoscopic wealth of 
signs which are myriad combinations of nuclear paralyses and projection-tract 
disturbances, a neurologic delight for diagnosis and neurosurgical despair for 
therapeusis.” 

lhe vascular tumors constitute only a very small portion of these tumors and 
are thus extremely rare. 

\ certain confusion still prevails with regard to the nomenclature of the vascular 
tumors of the central nervous system. Virchow * classified the angiomatous anoma 
lies as follows: 


1, Cavernous angiomas, i. ¢., vascular tumors made up of dilated “cavernous” spaces with 


fused walls, so that neither glia nor specific nerve tissue, but only a sparse stroma resembling 
connective tissue, is found between the spaces 
2. Vascular changes in which glia or nerve tissue is present between the individual lumina 
(a) ‘Telangiectases (or simple angiomas), consisting of vessels of capillary structure 


(b) Racemose angiomas, consisting of vessels resembling both arteries and veins 


Cushing and Bailey * classified only the second group as malformations, while 
they regarded the cavernous angioma as a true neoplasm 

Bergstrand and associates, who in all essentials followed \Virchow, called 
Virchow’s second group racemose angiomas and subdivided it as follows (a) 
telangiectases, (>) Sturge-Weber disease, (¢) arterial racemose angiomas, (d) 
venous and arteriovenous aneurysms 

Bergstrand was aware of the existence of transitional forms between cavernous 


angiomas and telangiectases, and Sjovall and Lundgren * took the view that if a 
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change should be made in Virchow’s original classification, cavernous angiomas 
ind telangiectases should be grouped together, as distinet from Sturge-Webet 
lisease and vascular tumors made up of arterial and venous vessels 

\s a further jusafication ior this rearrangement, it was stated that in the first 

forms of tumor there are no changes in the pial vessels, while such changes 
ire constantly present in Sturge-Weber disease and are conspicuous in racemose 
wngiomas (in Virchow’s sense). However, transitional forms between telangiectases 
ind racemose angiomas may also be encountered ; the presence of capillaries, veins, 
ind arteries has been reported several times (Brock and Dyke's Case 8°; Leyser*) ; 
iccordi oly, there are no grounds lor maintaining a sharp distinction between these 
two forms. At variance with Bergstrand’s classification, Manuelidis * expressed the 
view that there is no reason for maintaining the group of arterial racemose angiomas, 
since no case of such a type has been convineingly demonstrated. This was admitted 
by Bergstrand, who, like Cushing and Bailey, found that this term had to denote 
angiomas supplied from and draining into arterial vessels. Manuelidis, on the other 
hand, pointed out that this classification is not purely a histologic one. He reported 
that in Sturge-Weber disease all the various histologic pictures may be encountered 
\ccording to Manuelidis, the classification should be as follows: (a) telangiectases, 
(b) cavernous hemangiomas, (c) venous hemangiomas, and (d) arteriovenous 
hemangiomas. It should be added that transitional forms may be found 


REPORT OF PERSONAL CASI 


Case 1 \ man, born in 1910, had been in perfect health up to the time that the initial 
symptoms of his present disease appeared, at the end of 1946. The symptoms were difficulty in 
looking to the side with the left eye, diplopia, slight unsteadiness of gait, and a tingling sensation 
in the tips of all the fingers. These symptoms lasted about one month 


In March, 1947, similar symptoms developed, this time accompanied by tingling sensations 


in the right arm and the right side of the head and by dysesthesia of the entire right half of 
the body. The symptoms subsi ourse of about three months. He was hospitalized 
in the State Department of Neurol { ity Hospital, Aarhus, 


\ 
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paralysis, and by anesthesia of the right half of the face. The anesthesia disappeared in a fort- 
night; the facial weakness cleared in a month, and the lateral rectus paralysis improved to 
some degree but was still present when, on March 14, 1949, he entered the Department of 
Neurology of the County and City Hospital, Odense, where he stayed for nine days. A tentative 
diagnosis of basal intracranial arachnoiditis was made. 


Examination at this hospital revealed bilateral paralysis of the lateral rectus muscle, slight 


paresis of the right orbicularis oculi, and slightly reduced action of the left facial nerve in 
emotional expressions. Pointing tests and finger-to-nose tests were carried out somewhat 
tremulously; the gait was perhaps slightly ataxic. Ophthalmoscopic and acoustic-vestibular 
examinations showed a normal condition. The spinal fluid was under a pressure of 120 mm 
of water; the Queckenstedt test showed a pressure of 220 mm.; the average cell count was 
4%, per cubic millimeter (three determinations); the globulin was 0 and the albumin 12 
(Bisgaard method). Roentgenograms of the skull showed nothing abnormal. With the unipolar 
lead, the electroencephalogram showed some change in frequency, with a dominating activity 
at 10 to 11 Hertzian waves; with the bipolar lead the record showed nothing abnormal. The 
Wassermann reaction of the blood was negative; the sedimentation rate was 3 mm. in one 
hour. Mentally the patient was agile and erethistic. 

At follow-up examination, three months after discharge, the diplopia was unchanged, but 
otherwise there was no complaint. Bilateral abducens paralysis was present; there was slight 
tremulousness in performing the finger-nose test, with greater ataxia on the right side than 
on the left 

The patient was readmitted on Nov. 13, 1950. He had been able to work until the day 
before admission; but, owing to the diplopia, he had constantly worn a patch before the right 
eye. For some time he had had pain in the right side of the nape of the neck, and the day 
before admission he felt ill. At 2 a. m. disturbances of speech were noticed. On admission, 
he was awake, but his speech was slurred. Bilateral lateral rectus paralysis and paralysis of the 
right orbicularis oculi and zygomaticus were present. The deep reflexes of the extremities were 
exaggerated, but there was no Babinski sign or paralysis of the frontalis muscle, the muscles 
of mastication, the soft palate, or the tongue. One hour after admission he suddenly became 
unconscious for a short period. The next morning he again became unconscious, with transitory 
cessation of respiration; and in the afternoon he had another attack of cessation of respiration. 
He had several attacks in which he vomited copious quantities of sanguineous matter, and the 
temperature rose to 40 C. (104 F.). He died on Nov. 15, in an attack of choking. Laboratory 
studies (Nov. 15) showed bloody spinal fluid, an average cell count of 22 per cubic millimeter 
(three determinations) ; 63,000 red blood cells per cubic millimeter; globulin 1 and albumin 
20 (Bisgaard method), and a sedimentation rate 2 mm. in one hour. The diagnosis was 
uncertain; a tentative one of angioma of the pons was made 


Epicrisis—From the age of 36 until his death, four years later, the patient, who had pre- 
viously been healthy, had intermittent symptoms of disturbance of a number of cranial nerves, 
viz., the right trigeminus, the abducens on both sides (pontine ocular paralysis), the right 
facial and, possibly, the acoustic and glossopharyngeal nerves on both sides. Slight transitory 
sensory symptoms were present in the form of dysesthesia on the right side and bilateral finger 
paresthesias, but there were no signs of infection or of increased intracranial pressure. In the 
terminal phase of the disease blood was disclosed in the spinal fluid 

lutopsy.—The organs of the thorax and the abdomen were found to be congested, and far- 
advanced autolysis was present; this had produced a perforation of the stomach. Gastric contents 
were present in the abdominal cavity, but there were no signs of intravital reactions to this 
lesion. Postmortem examination of the trunk was otherwise noncontributory, but in the brain 
a lesion resembling an extensive hemorrhage was disclosed. The lesion affected the caudal 
three-fourths of the pons, being sharply delimited toward the medulla oblongata and in the 
most severely affected area leaving only a rim, 2 mm. wide, of intact brain tissue. The lesion 
was without connection with the meninges, the latter revealing no changes or vascular 
abnormalities 

Histologic Examination (Henning Wolthers): Horizontal sections of the pons revealed 
a tumor-like lesion, accompanied by hemorrhage, which also was space-taking. The hemorrhage 
had caused infiltration of blood into and degeneration of the brain tissue, with incipient resorption 
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in several places; in the latter areas numerous characteristic fat-resorbing microglial cells were 
observed. This finding suggests that the hemorrhage had occurred intermittently over a period 
of several days, so that resorption had already begun in the areas first affected. The tumor 
had the structure of an angioma, with closely packed, extremely thin-walled, dilated, irregular, 


abnormal vessels, the lumina of which showed great variation in form and size. The vessel 


walls consisted merely of endothelium resting on a thin layer of connective tissue. In character- 


istic areas the stroma was sparse and hypocellular; it stained like connective tissue and did 


not contain remnants of cerebral parenchyma. In the peripheral areas abnormal vessels were 
seen, lying singly or in groups in the parenchyma. 


The angioma was irregular in shape, with interspersed areas of normal brain tissue. Both 


in the stroma of the tumor and in the surrounding brain tissue were signs of old hemorrhages, 


with macrophages laden with blood pigment and sclerosing connective tissue 


reparative gli 
osis, even though the latter was difficult to recognize, owing to the poor stainability (autolysis) 
and the blurring of the structures. 


3 


Fig. 1 (Case 1).—Marginal zone of angioma. Large loops of veins 


present very thin walls 
Inside angiomatous area are widespread hemorrhages 


Case 2.—A woman, born in 1894, had in 1941 


a sudden attack of weakness in the left hand 
and leg, nausea, headache, vomiting, and diplopia 


She was confined to bed for a couple of days, 
but the paralysis and the diplopia did not completely disappear until about six months later. 


On Dec. 19, 1943, loss of power again developed, this time in the right arm and leg. The 


attack began with malaise, headache, and vomiting, after which the weakness gradually devel 
oped, Speech was affected from the onset. The patient entered the State Department of Neu 


rology of Aarhus City Hospital on Dec. 30, 1943. The loss of power had increased; the speech 


impairment of vision and diplopia had developed. The 
patient wore spectacles, with a frosted glass before the 


disturbances had been aggravated, an 


right eve She had difheulty in urina 
tion. On clinical examination only slight speech disturbance was noted. The ophthalmoscopic 
examination showed a normal condition. Ptosis was present, bilaterally, notably on the right 


side. The pupils were of equal size; the response to light was normal, while no reaction could 


be elicited in accommodation. The right eye showed a slight outward deviation and could not be 


moved horizontally There was weakness of the left side of the face of pe riphe ral type There 
The left cornea was anesthetic. 


Power in the right arm was reduced, notably in the distal 


was weakness of the masseter, and the jaw deviated to the left 
The abdominal reflexes were absent 
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lig. 3 (Case 2).—Vessel wall of large vein with hyalinization and sclerosis. Around the 
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Marginal zone of angioma. Th« ssel walls consist of a thin endothelial 
membri 
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The brain, which was well preserved, was fixed in formalin. Examination revealed pro- 
nounced cortical atrophy of both frontal lobes and moderate atrophy of the temporal lobes. In 
these regions there were pronounced sclerosis of the meningeal vessels and thickening of the 
leptomeninges. On the base of the brain far-advanced sclerosis of the larger arteries and mild 
thickening of the meninges were noted. The ventricular system was diffusely dilated, and in 
the pons a hemorrhagic infarct, the size of a hazelnut, was found. 

Except for atrophic and sclerotic processes, the microscopic examination disclosed nothing of 
interest except in the pons, the infarction of which appeared to be a hemangioma, about 1.5 cm 
in diameter. Its histologic structure is described as follows 

Microscopic Examination of Angioma of Basal Part of Pons (Institute of Brain Pathology) 
The tumor tissue was made up of very thin-walled vessels, of slightly varying diameter. The 
walls of most of the vessels were composed of typical endothelial cells lining a very fine mem- 
brane of connective tissue fibrils. In a few places the walls were slightly thicker, owing to hya- 
linization of the membrane. Nowhere could smooth muscle cells be demonstrated 


By 


=. 


Fig. 5 (Case 3).—Telangiectases of the pons. Among the thin-walled vessels normal archi 
tecture of the pons is recognizable 


In some areas the loops of the vessels were lying close together, while in other areas brain 
tissue separated the lumina of the vessels. However, even in the denser areas both glial and 
nerve cells were present in the intervascular tissue, so that the structure of the pons was grossly 
intact. ‘There was no increase in the glia around the vessels, but some of the glia cells contained 
small quantities of a brownish pigment, which did not, however, resemble blood pigment. 

It was astonishing to note that many of the nerve cells in the nuclei pontis within the angioma 
contained as much melanotic pigment as is usually found in the substantia nigra of the mesen- 
cephalon. Otherwise, the nerve cells did not appear abnormal 


Che histologic diagnosis was telangiectases of the pons (K. A. Lorentzen) 


COMMEN' 
lhree cases of hemangioma of the pons are reported. Histologically, one was a 
case of cavernous hemangioma, and the two others, cases of telangiectases of 


the pons. 


214 2: 4 
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Clinically and symptomatically, the lesions in Cases 1 and 2 differed greatly 


from that in Case 3. The latter must be designated as an incidental postmortem 
finding, which apparently had never produced any symptoms. 

In the first two cases reported symptoms of pontine disorder were presented. 
In Case 1 the fifth, sixth, and, possibly, the eighth and ninth, cranial nerves, and in 
Case 2 the third, fifth, sixth, seventh, and, possibly, the ninth cramial nerves, were 
affected. In addition, signs of a lesion of the bulbar paths were evident in both cases. 

The duration of the disease was four years in Case 1 and slightly more than two 
years in Case 2. In both cases the symptoms seemed to have been related to hemor 
rhages from the angioma; the course was intermittent, with subacute symptoms, 
which gradually subsided until partial or complete recovery was attained, In neither 
case were choked disks encountered; i. e., there were no signs of increased intra 
cranial pressure. ‘he spinal fluid did not reveal any evidence in favor of the assump 
tion of intracranial hemorrhage. However, in Case 1 bloody spinal fluid was found 
immediately before death, indicating that the hemorrhage had forced its way into the 
subarachnoid space. The sedimentation rate was not increased, and the temperature 
did not suggest the presence of an infectious process. In Case 1 the temperature had 
been normal during all previous admissions and was raised only in the final stage 
of the disease, on the last admission. In Case 2 the temperature was recorded only 
shortly before death and was then found raised; this is a common finding with 


cerebral hemorrhages and cannot be taken as supporting a diagnosis of infection, 


PREVIOUS INVESTIGATIONS 
The literature on the subject consists largely of reports of cases, appearing in a 
large number of periodicals. In a critical review of these reports some cases have 
had to be excluded because the available information was too uncertain, but a total 
of 42 cases remains which may with certainty be regarded as instances of heman- 
giomas, even though the finer histologic composition is not always described in 


sufficient detail to allow of a closer classification. The first case was reported by the 


founder of cellular pathology, Virchow, who took a great interest in vascular tumors. 

In the accompanying Table these 42 cases from the literature are arranged in 
chronological order according to the year of publication. At the end of the Table I 
have placed the three cases reported in this paper. In the comments on the Table, 
the histologic place within the classification of Manuelidis is discussed, and the 
clinical symptoms are noted. 


Comments on Table.-—Caset 1.—It seems fairly reasonable to’ classify Virchow’s case 2” as 
one of telangiectases, even though it does not definitely so appear from the des ription 


Case 2.—Creite® found a total of eight cases of angiomas, including one of the pons. The 
histologic diagnoses were not unquestionable. He reported that cavernous spaces with a 
strongly developed elastic membrane were observed. Brain tissue and connective tissue were 
present between the individual spaces, and the case may reasonably be supposed to have been 


one of venous hemangioma. The angioma of the pons was not, unfortunately, subjected to 


microscopic examination, but it was probably of the same structure as the six tumors examined. 
Case 3.—As judged from the description, Nambu’s !" case is undoubtedly one of cavernous 
hemangioma 
9. Creite: Zur Pathogenese der Epilepsie: Multiple Angiome des Gehirns mit Ossifikation 
Munchen. med. Wehnschr. 50:1767, 1903. 


10. Nambu, 71 Hamangiom im Pons Varoli, Neurol. Centralbl. 26:1162, 1907, 
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the tumor showed a more cavernous structure. In Dandy’s 2° survey both this case and one 
reported by Jakob?! are included. However, a closer study reveals that these two cases in 
reality are one and the same. This is astonishing, since almost all characteristics reported of 
the two cases are described differently. It should be said that this confusion is not due to 
either Malamud or Jakob, but, rather, to Dandy’s review of the papers of these authors. The 
description by Malamud was better and more detailed than that by Jakob, who stated that a 
more detailed report would follow 

Bergman stated that the role played by the angioma in the clinical picture of Malamud’s 
case was uncertain, but | do not agree with him on this point. Microscopically, signs of previ 
ous hemorrhages were found in the pons, and this finding is consistent with the clinical picture, 
in which intermittent symptoms from lesions of pontine nuclei and pathways were observed. 

Case 12.—This case was originally published by Marcus in 1925 under the diagnosis of 
cavernous angioma, but the author did not give a detailed description of the histologic picture 
In 1936, Bergstrand and associates * published a histologic report of the case. As judged from 
this, it cannot be doubted that the case was one of typical telangiectasis. Bergman included 
Bergstrand’s case in a group of cases with insufficient clinical data, because, as he said, 
Bergstrand stated only that there were progressive “nervous symptoms.’ However, Berg 
strand’s expression Nervensymptome must be taken to mean “neurologic symptoms,” which are 
disclosed by a closer study of the detailed clinical description published by Marcus, who men 
tioned a number of pontine focal symptoms. 


Case 13.—Unfortunately, Berger and Gulek« did not publish a histologic report of their 
case but merely stated that the lesion was a cavernous angioma. In view of the confusion in 
terminology, one would seem justified in doubting this diagnosis 

Case 14.--As judged both from the illustrations and from the histologic description, 
Pinéas’ *4 case was unquestionably one of cavernous hemangioma 

Clinically, the case is interesting in that the author, after having seen photographs of the 
patient at the ages of 10 and 16 years, expressed the view that even at this age she must have 
had clinical focal symptoms. 

Case 15.—Kufs’s #® histologic description clearly shows that the case was one of cavernous 
hemangioma. 

Case 16.—Cushing and Bailey * did not present a detailed histologic description, but it can 
scarcely be doubted that their case was one of telangiectasis, mter alia, because they illustrate 
this section of the study with a picture from Schley’s paper showing a typical telangiectasis. 
The peculiar clinical course of this case can scarcely be related to the angioma. Cushing and 
Bailey stated that similar pontine telangiectases had been described, for example, by Ohl- 
macher 26 and Wirgman.*? In Ohlmacher’s case three angiomas were localized in the callosal 
gyrus, the optic thalamus, and the spinal cord, whereas in Wirgman’s case the angioma was 
situated in the cerebellar peduncle, incidentally associated with a cyst of the cerebellar hemi- 
sphere. Thus, these cases do not seem to have been of pontine angioma, for which reason I 
have omitted them in this survey 

20. Dandy, W. E.: Venous Abnormalities and Angiomas of Brain, Arch. Surg. 17:715, 1928. 

21. Jakob, A.: Uber einen seltenen Fall von multiplem Himangiom des Centralnervensystems, 
Zentralbl. ges. Neurol. u. Psychiat. 40:118, 1925. 

22. Marcus: Tumorsymptome bei einigen Erkrankungen im Pons- und Oblongata-Gebicte, 
Folia neuropath. Fst. 3:433, 1925. 

23. Berger, H., and Guleke: Uber Hirntumoren und ihre operative Behandlung, Deutsch. 
Ztschr. Chir. 203:104, 1927. 

24. Pinéas, H.: Klinischer und anatomischer Befund eines Falles von Hamangioma caver- 
nosum cerebri ungewOhnlicher Lokalisation und Grosse, Ztschr. ges. Neurol. u. Psychiat. 110: 
281, 1927. 

25. Kufs, H.: Uber heredofamiliire Angiomatose des Gehirns und der Retina, Ztschr. ges. 
Neurol. u. Psychiat. 113:651, 1928. 

26. Ohlmacher: J. Nerv. & Ment. Dis. 26:395, 1899. 


27. Wirgman, C. W.: Angeioma in Cerebellar Peduncle, Lancet 1:1746, 1914. 
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Case 17 


Nalin’s 25 case is rather doubtful. The original paper was unavailable to me, and 


in Wexberg’s abstract it was stated that the fourth ventricle was filled by a tumor extending 


deep into the pons, from which it was sharply delineated. Possibly the tumor only compressed 
the pons but did not arise from it. In his survey, Dandy 2° mentioned a case 


in which the tumor 
was localized on the pons and medulla. 


This tumor communicated with the pons only through 
a single vein, while it was connected with the medulla oblongata and the spinal cord through 
two other veins. Accordingly, Dandy’s case has not been included in this survey. 


Cases 18-21.2°—The telangiectases were incidentally noted at autopsy. They were encoun 
tered in the same pathological institute within one year, an incidence strongly suggesting that 
such telangiectases are far more frequent than would be 


cases were not d 


suspected from the literature. The 
escribed singly, but it appears from Schley’s collective description that while 


three of these cases were of common telangiectases, the fourth represented a transitional form 


to cavernous hemangioma. Bergman classified Schley’s case in the group with insufficient 


clinical data but seems to have overlooked Schley’s express statement that in none of the cases 
had the tumor produced clinical symptoms. 
Case 22.—Roussy and Oberling reported that their case was one of a cavernous angioma 


the size of a cherry stone. They did not expressly state whether or not brain or glial tissue was 


present between the individual vessels, but the illustration seems to show a cavernous hemangi 
oma. It is difficult to distinguish the structure of the vessel 
Case 23.—In Michael and Levine's *! 


nature of telangiectasis. 


Case 24.—Davison and Rosenheck’s ** case, for which the accompanying illustration is very 
instructive, is similar to Michael and Levine's. 


Case 25 


walls. 


case it cannot be doubted that the lesion was of the 


Unfortunately, I have been unable to obtain Courville’s °3 paper. Bergman, who 


cited the case, did not give a detailed histologic description but merely stated that the tumor was 
a cavernous angioma. 


CAsE 26.—Jentzer *4 did not give any histologic description of the tumor. 


The legend under 
the illustration of the macroscopic specimen 


says, hemangiome, maladie de Lindau, but the 
paper does not contain evidence in support of a diagnosis of Lindau’s disease. 


Cases 27-28.—The tumors in Sjévall and Lundgren’s 5 two cases were described as typical 


telangiectases with transitions to cavernous structure in some places. Bergman reported only 
In the second case it is difficult to assess the full extent of the involvement, 


but the hemorrhage must have extended throughout the pons 


one of these cases 


The authors stated that the case 
illustrates, inter alia, the tendency of angiomatous processes to become localized beneath the 
ependyma and in the pons. 


Case 29.—Zeldenrust’s description leaves no room for doubt that his case was one 


ot 
multiple cavernous angioma. 


28. Nalin, E Su di un caso di angioma cavernoso del pavimento del 1V° ventriclo, Riv. 


sper. di freniat. 51:115, 1927, cited by Wexberg, E.: Zentralbl. ges. Neurol. u. Psychiat. 48:563, 
1928 


29. Schley, W.: Uber Hamangiome im Bereich der Briicke, Zentralbl. allg. Path. 41:337, 
1928 


30. Roussy, G., and Oberling, Ch.: Angiomes du type caverneaux, Presse méd. 38:179, 1930 
31. Michael, J. C., and Levine, P. M.: 


Multiple Telangiectases of Brain, Arch. Neurol. & 
Psychiat. 36:514, 1936. 


32. Davison, C., and Rosenheck, C.: Telangiectases of Brain Stem Associated with Obstruc 


tive Hydrocephalus and Mental Deterioration, New York J. Med. 37:1909, 1937. 
33. Courville \ngioma of Pons: Review of Literature and Report of Case, Bull. Los 
Angeles Neurol. Soc. 2:78, 1937, cited by Bergman, P. S 


Hosp 17:1 19, 1950. 


34. Jentzer, A.: Les tumeurs cérébrales, Helvet. med. acta 5:721, 1938. 


Hemangioma of Pons, J. Mt. Sinai 


35. Zeldenrust, J Case of Angiomatosis Cerebri, Am. J. Cancer 34:234, 1938. 
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ir case as an arterial angi 


Case 30.—Richardson and Bagnall diagnosed the lesion in 


ma. Thus they are in agreement with Cushing and Bailey, who, on the basis of clinical find 
ngs, designated the tumor as arterial when its presence was indicated by an audible sound 


uch a tumor must also communicate with the arterial side of the circulation, a point which 


neurosurgically is of the greatest importance. In my opinion, Manuelidis justly criticized thi 


impossible to decide post mortem whether or not arterial blood has 


point of view, since it ts 
vaassed through a given vascular tumor during lite After death, the histologic structures pr 
ide the only reliable criteria. The case under consideration seems to have been one of arterio 
enous hemangioma 

C Ast 31-32 The tumors in Antont’s cases 2 and 3 must be classitied as telangtectases 


ven though it does not appear with certainty whether brain substance or glial tisue was present 


between the individual loops of the vessels. Antoni arrived at the same diagnosis, although he 


tated that his third case was one of racemose (telangiectatic?) angioma, and it must be admitted 


that the vessels were strikingly wide (1 to 3 mm.). On the other hand, he emphasized that 


wth the tunica elastica and the tunica muscularis were absent 
( I 53.34 Neubuerger and Silcott described the histologic picture in their two cases 


ilectively; even though the vessel walls in some places showed signs of tusion, the tumors 


may reasonably be classified as telangiectase Furthermore, there seemed also to be transitions 
a venous hemangioma, since large vessels of a vein-like structure were present. The authors 
lescribed the clinical picture in these two cases. They stated that the histologic composition 
which they had observed within recent years, in which the 


pons. However, as no detailed description is 


vas representative of three other cases 


ingiomas had apparently also been localized in the 


ivailable, | have not included the last three cases in this survey 


Case 3 Altschul case was one of telangiectasis, in which, however, venous vessels 


vere also present \ltschul thought that these malformations arise particularly in the gray 
ubstance, and he advanced a hypothesis to explain this origin. On the basis of my own and 


ther available material, | am unable to give an opinion on this contention 


Case 36. In Kauimann’'s # case it was not expressly pointed out that no brain or glial 


tissue was present between the loops of the vessels, but the description seems to provide decisive 


evidence in favor of a diagnosis 


of cavernous hemangioma, which Kaufmann himself also 
believed the lesion to be 
Case 37.—Manuelidis* distinguished between primary and secondary telangiectasis, the 


former, in his opinion, being due to a developmental anomaly, while the latter was a phenome 


non secondary to circulatory changes, such as thrombosis In cases of the former type an 


increased number of vessels should be present, whereas in the latter the anomaly should merely 
be one of dilatation (both in width and length) of existing vessels. Here, also, | am unable to 
give an opinion as to this classification. In one of Manuelidis’ cases the tumor was a secondary 
telangiectasis of the pons, and he did not report any primary lesions in this localization 

CAs 38-40.—-Manuelidis reported three additional cases of vascular tumors of the pons 


viz., Cases 6, 7, and 8. In these three cases the histologic diagnosis was cavernous hemangioma 


Case 41.—Bergman’s *' case must undoubtedly be classified as one of arteriovenous heman 
gioma, since both arteries and veins were present in the tumor 

36, Richardson, J. C., and Bagnall, A. W Recurrent Subarachnoid Hemorrhage Due to 


Arterial Angioma of Cerebellum and Brain Stem, Canad. M. A. J. 43:111, 1940 


37. Antoni, N Vier Falle seltenerer Gefassgeschwulste des Zentralnervensystems, Acta 
chir. scandinay. 85:7, 1941 
38. Neubuerger, K., and Silcott, W. 1 Angioma Simplex of Pons, J. Nerv. & Ment. Dis 


94:586, 1941. 

39 Altschul, Ro: Hemangioma Pontis, Canad. M. A. J. 53:465, 1945 

10. Kaufmann, J Tumeurs pontines et bulbopontines, Schweiz. Arch. Neurol. u. Psychiat 
64:197, 1949 

41. Bergman, P. S Hemangioma of Pons, J. Mt. Sinai Hosp. 17:119, 1950 
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42.—Grotts’s #2 case was one of cavernous hemangioma. The patient died during the 


rrhage, which possibly was due to trauma 


Fhus, a total of 45 cases of hemangioma of the pons have been found, viz., 
17 unquestionable and 4 doubtful cases of telangiectasis, 11 unquestionable and 
+ doubtful cases of cavernous hemangioma, 3 doubtful cases of venous hemangioma, 
and 4+ unquestionable cases of arteriovenous angioma. In one case the tumor was 
either a venous hemangioma or a telangiectasis, and in one case information as to 


the histologic composition was missing. 


SYMPTOMATOLOGY 


In 9 of the 45 cases in this survey there were no symptoms of a lesion of the 
brain or nerves; in 16 there were symptoms of a ditfuse lesion of the brain but no, 
or only very doubtful, focal symptoms. In 4 cases both focal and general symptoms 
were present, and in 15 cases only focal symptoms were noted. In one case no 
information as to the symptoms was given 

In 3 of the 16 cases in which general, but not detinite focal, symptoms were 
present, the manifestations were epileptic convulsions. Although some of the authors 
suggested that such convulsions could be ascribed to the vascular tumors (Schroder 
van der Kolk,*® Altschul “"), it would seem unlikely to assume this as a causal agent, 
in view of the extremely rare occurrence of epilepsy in cases of infratentorial tumor 
(lund **). Such considerations also apply to Cushing and Bailey’s case, in which 
fits of loss of consciousness were encountered. In five cases the general symptoms 
were psychosis; in two, senile dementia, while the following diagnoses were stated 
in one case each: encephalopathy, embolism of the cerebral arteries, cerebral palsy, 
Wilson’s pseudosclerosis, hemiplegia, and “neurologic symptoms.” Only in the last 
two cases was a causal relation to the angioma probable. Thus, in at least 17, and 
at most 26, cases the angioma was an incidental finding at necropsy 

rom a clinical point of view, the 19 cases with focal symptoms are of special 
interest (Cases 10, 11, 12, 13, 14, 17,:23, 24, 26, 28, 29, 30, 31, 32, 36, 41, 42, 43, 
and 44) 

A review of the symptoms gives an-excellent confirmation of Mcl.ean’s statement 
cited in the introduction to this paper. They represent a mixture of nuclear paralyses 
and pathway lesions, but out of this confusion a diagnosis of pontine lesion may be 
made in all cases. In 1912 Isenschmid * attempted to deseribe a syndrome chat 
acteristic of hemangiomas of the pons, but, in fact, not one of the cases under con 
sideration fits this syndrome, whereas it may apply to a few cases of Lindau’s disease 
In 1925 Malamud?” stated that the following symptoms are characteristic of 
hemangiomas of the central nervous system: persistent pain in the head and at the 


nape of the neck; localized neurologic and mental symptoms ; intermittent disturb 


ances of the optic nerve and other intermittent signs of increased intracranial pres 


sure, such as excitements and apoplectiform paralyses ; normal or bloody spinal 


Grotts, B. | pontaneous Hemorrhage from Hemangioma of Pons, J. Pediat. 37:98, 


Kolk Over het tiynere zamenstel en de werking van het verlengde 
\msterdam, 1858; cited by Virchow.*! 
44. Lund, M.: Epilepsy from Intracranial Tumors, Di openhagen, 1952 


45. Isenschmid, R Die klinische Symptome des Rankenangioms, Munchen. med. Welhnsehr 


59: 243, 1912 
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fluid, and, finally, the recurrent and remittent course of the disease. In 1946, in a 
comprehensive study on the vascular tumors of the central nervous system, Louis- 
sar *® stated that their clinical course is characterized by a long history, with 
symptom-free intervals. After each attack the patient recovers, but to a less complete 
degree. This finding, together with the late appearance or complete absence of signs 
of raised intracranial pressure, should be suggestive of cavernoma or angioma. 
While Malamud’s description seems to fit only a minority of the published cases, a 
considerable number grossly conform to Louis-Bar’s description. However, here 
we must first exclude all the cases in which the course was very brief, i. e., those 
in which the patient died during the first attack. Of the cases of symptom-producing 
tumors included in the present survey, this holds good of Case 10 (20 days), Case 28 
(12 days), Case 29 (3 days), and Case 42 (2 days). In the remaining cases the 
course was more protracted. In some cases there were only two or three attacks ; 
in others, many, so that all degrees were met with, from the cases in which the first 
hemorrhage from the tumor becomes fatal to cases in which a large number of 
hemorrhages occur over a period of several years (up to 16), before the fatal one. 

The age distribution of the patients at the onset of the first symptoms was as 
follows: Five were between 2 and 10 years of age; seven, between 18 and 29; three, 
between 30 and 39; two, between 40 and 49, and two, between 50 and 58 years of 
age. Thus, the majority of the patients were young persons or children. 

If, therefore, intermittent signs of acute or subacute pontine lesion, either with- 
out symptoms of increased intracranial pressure or with such symptoms of late onset, 
and most frequently with incomplete recovery, are encountered in a young person 
or in a child, the picture is strongly suggestive of a vascular tumor of the pons. 

In differential diagnosis a number of conditions must be considered. 1. Encepha- 
litis. Importance should be attached to the absence of an initial febrile phase and, 
on the whole, to the absence of symptoms suggestive of infection. The intermittent 
course is often encountered in pontine encephalitis (Stern,*? with numerous refer- 
ences). 2. Pontine glioma. In this condition a uniform, massive progression is 
observed. 3. Disseminated sclerosis. Here, the absence of early retrobulbar neuritis 
and the fact that no focal symptoms develop from new foci during the course are 
of decisive importance. 

TREATMENT 

McLean’s words “a neurosurgical despair for therapeusis” still hold true with 
regard to the treatment of these lesions. In some cases operation was performed on 
the basis of a diagnosis in error, usually that of cerebellar tumor, as in Cases 12, 13, 
16, and 30. In the first three of these cases the patient died shortly after the opera- 
tion, while in the fourth the survival period was six months. Bergman stated that 
x-ray therapy resulted in an unexpected, marked improvement, but, owing to the 
remitting course of the disease, it is difficult to evaluate the efficacy of this treatment. 
That it may have a certain effect on angiomas is more plainly indicated in Cushing 
and Bailey’s Case 8, one of a hemangioma with an arterial communication, which 


had proved inoperable. After long-continued, intensive radiation therapy, the patient 


46. Louis-Bar, D.: Sur les sémiologie et anatomie pathologique de l’angiomatose caverneuse 
et télangiectasique des centres nerveux, Monatsschr. Psychiat. u. Neurol. 111:225, 1946 

47. Stern, F.: Epidemische Encephalitis, in Bumke, O., and Foerster, O.: Handbuch der 
Neurologie, Berlin, Springer-Verlag, Vol. 13, p. 348. 
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was subjected to a second operation, when it was found that the tumor had been 
transformed into a mass consisting of indurated, thrombosed, and partially calcified 
vessels, apparently with only poor hood circulation. 


SUM MARY 

The classification of the vascular tumors of the central nervous system is dis 
cussed. The classification outlined by Manuelidis is found to be the most appropriate. 
Three cases of hemangioma of the pons are presented; in one of these the angioma 


was an incidental finding at autopsy, whereas in the remaining two cases the lesions 


gave rise to definite focal symptoms. The literature on hemangiomas of the pons is 


reviewed, and the cases are grouped according to Manuelidis’ histologic classitica 
tion. A total of 42 previous cases have been collected, so that the number of known 
cases is now 45. In nearly half these cases the tumors seem to have been telangiec- 
tases; in about a third, cavernous hemangiomas; in about one-half the remainder, 
venous hemangiomas, and in the other half, arteriovenous hemangiomas. 

\t least 17, and at most 26, cases represented incidental autopsy findings. In 19 
cases focal symptoms were presented; in 4 death occurred during the first attack, 
but in the remaining 15 cases a characteristic clinical picture was found. The prin 
cipal features of this picture were as follows: The course was intermittent, with 
acute or subacute attacks of pontine symptoms; symptoms of increased intracranial 
pressure were either absent or developed at a late stage of the disease; after each 
attack the patient recovered, although in most cases incompletely. The disease was 
most frequent in young persons or children. 


X-ray therapy may have a beneficial effect on these tumors 


AGGRESSION, GUILT AND CATAPLEXY 


MAX LEVIN, M.D. 
NEW YORK 


( VATAPLEXY, a symptom of narcolepsy, is an illuminating example of paral 
4 ysis of voluntary movement induced by emotion. In all the domain of psycho 


somatic medicine cataplexy is almost without a peer as a compelling illustration of 
how emotion can give rise, immediately and dramatically, to a physical symptom 

In most of psychosomatic medicine we deal with chronic situations: A man 
hates his boss and reacts with a peptic ulcer. Cataplexy, in contrast, provides a 
chance to study acute reactions. Thus, a man may be stricken with paralysis at 
the moment he raises his hand in anger against his child. 

In fully developed narcolepsy there are sleep attacks and paralytic attacks. The 
latter occur oftenest on emotion and are then called cataplexy. The most striking 
occurrence is on laughter. On laughing heartily, the patient will collapse in a heap, 
conscious but unable to move or speak, and will lie helpless for some seconds, or 
maybe a minute, after which he will suddenly regain his power and be as well 
is ever 

Ikarlier students were puzzled by this association of sleepiness (a state that every 
body knows intimately) and something so outlandish as cataplexy. Could there 
he a connection between two symptoms so diverse, one of them a daily and universal 
phenomenon, the other one something utterly out of the common? ‘That there is 
a connection is seen in the fact that sleep may be preceded or followed by paralysis 
\ man falling asleep may suddenly find he cannot move; the paralysis may soon 
give way to sleep, or, on the other hand, he may become wide-awake again, sleepi 
ness having been dissipated. On the contrary, a man may wake, either from normal 
sleep or from a narcoleptic nap, with the realization that while he is now awake he 
is completely powerless. Paralysis while falling asleep (predormitial paralysis ) and 
on waking (postdormitial paralysis) are known collectively as sleep paralysis 
Cataplexy and sleep paralysis have this in common, that the victim is powerless 
while conscious. Indeed, the two states are indistinguishable except on the basis 


of what has evoked them. 


Phe pathogenesis of narcolepsy would be a complete mystery but for Pavlov’s 
work on cerebral inhibition. The light that his work throws on this problem was 
discussed in earlier papers,’ one of which '* gives a systematic review of the subject 

1. Levin, M (a) Cataplexy, Brain 55:397-405 (Sept.) 1932; (b) Pathogenesis of Nat 
colepsy, with a Consideration of Sleep-Paralysis and Localized Sleep, J. Neurol. & Psychopath 
14:1-14 (July) 1933; (c) Military Aspects of Narcolepsy, with Remarks on the Pathogenesis 
of Narcolepsy and on Fatigue, ibid. 14:124-131 (Oct.) 1933; (d) “Crowding” of Inhibition and 
of Excitation, ibid. 14: 345-348 (April) 1934; (e) Narcolepsy and the Machine Age The Recent 
Increase in the Incidence of Narcolepsy, ibid. 15:60-64 (July) 1934; (f) Role of the Cerebral 


224 


| 


RESSION, 


Phe argument therefore need not be restated here in its entirety, and a few points 
will suffice 


CONDITIONED INHIBITION 


Pavloy discovered four methods of producing the inhibition of conditioned 
reflexes. One of them, conditioned inhibition, 1s of special importance here. 

lhe animal is trained to expect meat after a stimulus, such as the sounding ot 
a bell. This is done by regularly giving him meat a moment after the bell has 
sounded. (The giving of meat after bell is called “reinforcement.” ) When this has 
been done often enough, the bell becomes a signal which elicits the flow of saliva 
The experiment is now modified by combining the stimulus, bell, with another 
stimulus, say a flash of light, and the combination of stimuli is never reinforced, 
while the single stimulus, bell alone, is reinforced as always. .At first the animal 
reacts to bell plus light as to bell alone, by salivating. But since bell plus light never 
brings meat, he learns after a time to differentiate the combination from bell alone, 
and now the combination will no longer make the mouth water. (Pavlov called 
bell alone the “positive stimulus,” light the “negative stimulus,” and the two 
together the “inhibitory combination.” ) 

Pavlov asked why an animal who at first used to salivate to bell plus light no 
longer does so. Hlas the combination of stimuli, since it is not reinforced, lost its 
former power to evoke excitations in cerebral salivary areas?’ Or, on the contrary, 
does it still evoke excitations, which, however, are now held in check, or inhibited ? 
Pavlov found the second alternative to be correct. For example, if the animal, who 
has already learned not to salivate on bell plus light, is surprised by an alien 
stimulus given right after the combination (an alien stimulus being one he has 
never before experienced), the mouth will water. This shows that the excitations 
were there, and needed only the ‘“‘disinhibiting” influence of the alien stimulus to 
be released. 

Conditioned inhibition plays a mighty role in adaptation. .\ response suitable 
to a given stimulus may be most unsuitable if the situation has been modified by 
the addition of a special factor. A dog may safely go after a small animal, but not 
if it has quills. .\ man may run from danger, but not if he is a soldier under fire. 

Relation of Sleep to Inhibition ——-VPavloy found that the four methods of pro 


ducing inhibition may also cause the animal to fall asleep, to a degree varying with 


the animal. Thus, after a conditioned inhibition has been established, some animals 


Cortex in arcolepss Classification of Narcolepsy and Allied Disorder ibid. 15:236-241 
(Jan.) 1935; athogenesis of Cataplexy on Anger, ibid. 16:140-143 (Oct.) 1935; (h) “Crowd 
is Immediate Cause of Some Epileptic kit Consideration of Patho 
Precipitated by Anger and of Those Occurring in Situations of Danger 

1.) 1936; (1) Morbid Hunger in lation to Narcolepsy and Epilepsy 

88:414-416 (Oct.) 1938; (7) Mental Symptoms in Narcolepsy: lorget 

ind Learning Difficulty as Manifestations of Excessive Inhibition of the Highest Cerebral 

\m. J. Psychiat. 98:673-675 (March) 1942; (k) Diplopia in Narcolepsy, Arch. Ophtl 

29 :942-955 (June) 1943; (/) Military Aspects of Narcolepsy, War Med. 6:162-165 (Sept.) 1944 
m) “Delay” (Pavlov) in Human Physiology Sleepine on Delayed Response to Stimuli 
Am. J. Psychiat. 102:483-485 (Jan.) 1946; (1) Pathogenesis of Narcoleptic and Epilepts 
Seizures Occurring Under Acute Emotional Stress, J. Nerv. & Ment. Dis. 111:101-108 (Feb.) 
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he Cyclopedia of Medicin urgery and Specialties, Philadelphia, F. A. Davi 
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will respond to the inhibitory combination (bell plus light) by falling asleep. The 
most striking examples of sleep were seen in the experiments on delay.™ Pavlov 
concluded that sleep and internal inhibition are one and the same thing, sleep being 
inhibition that has irradiated over enough cortex to ‘wipe out consciousness. 


Thus, Pavlov was able to induce sleep without using drugs by exposing dogs 
to situations calling forth the inhibition of conditicned reflexes. This is important 


in human physiology, for similar situations also induce sleep in man, the soldier 
under fire being an example. Sleepiness under fire is striking enough, but it is even 
more so when it appears on the first day at the front line, when the soldier experi- 
ences enemy fire for the first time, a moment when one would expect him to 
break all records for alertness. The soldier is the victim of conditioned inhibition. 
There is a positive stimulus, the fire, which, if nothing else mattered, would evoke 
a positive response (he would run away). But there is a powerful negative, or 
inhibitory, stimulus: He appreciates that he is in a situation where he has to stand 
fast, whatever the cost. The positive stimulus evokes a motor impulse. The nega- 
tive stimulus evokes inhibitions that hold the impulse in check. These inhibitions 
do their job too well. They not only hold the impulse in check, but, overflowing 
the bounds of motor centers, they spread over the rest of the cortex. Like firemen 
who may flood a whole building to put out a fire in just one room, inhibitions may 
inundate the cortex and cause sleep. 

The sleepiness of a soldier under fire is but one example of the rule that sleep 
may occur in any situation in which one suppresses the impulse to escape from 
danger. Workmen have fallen asleep when exposed to danger, as on a high scaffold, 
where the impulse to get down must be suppressed because there is a job to be done. 
Spiller reported the case of a narcoleptic fireman who slept while holding on to the 
grab irons of a locomotive going 70 miles an hour. 

If there is any doubt as to the power of conditioned inhibition to make a man 
sleepy, it will surely be dispelled by a crucial experiment that nature made for us. 
A healthy soidier, posted as a sentinel from 2 to 4 a. m., was disappointed at 4 a. m., 
when the corporal of the guard failed to show up with the expected relief. (The 
incident took place in the United States; so the man was not exposed to danger.) 
At first the soldier thought nothing of it, but as the minutes passed it became obvious 
to him that the corporal had fallen asleep. Unable to leave his post, he resigned 
himself to waiting, or, rather, he tried to. He walked his post, getting angrier by 
the minute. He quickly began to feel unbearably tired and sleepy, and it was all he 
could do to keep his eyes open and drag one foot after the other. He was obsessed 
with the wish to leave his post and give the corporal a good bawling out, but knew 
he wouldn’t. At last, at 6 a. m., relief came; miraculously, the sleepiness, which a 
moment before had been overpowering, now vanished as if by magic, and he left 
his post wide-awake and chipper. This incident is instructive because the sleepiness 
cleared up so abruptly. Could the fatigue and sleepiness be attributed to over- 
exertion, seeing that the man walked his post the extra two hours? Not at all, 
for the effects of overexertion do not clear up so quickly ; they yield gradually after 
a substantial period of rest. The soldier was under a conditioned inhibition, since 
he had to suppress the impulse to leave his post. The moment relief came, con- 
ditioned inhibition ceased ; he was now free to go, and there no longer was anything 
to inhibit. The sharp disappearance of sleepiness at that moment, as if by the lifting 
of a spell, endows this incident with the precision of a laboratory experiment. 
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The conclusion is reached that circumstances that call forth inhibition may 
produce sleep, in man as in lower animals. Pavlov found that dogs vary in the ease 
with which they succumb to inhibition. Just as we speak of excitability, so also may 
we speak of “inhibitability.” The basis of narcolepsy may be said to lie in the undue 
inhibitability of the cerebral cortex.’ (Whether this excessive inhibitability, in 
turn, depends on some fault of subcortical centers or of some other system, such as 
the endocrine glands, is another question.) Narcolepsy is thus the physiological 
opposite of epilepsy, a condition in which the brain, or, to be more exact, one small 
part of the brain, is unduly excitable. 


CATAPLEXY AS A MANIFESTATION OF INHIBITION 


Pavlov showed that the cerebral cortex is not static, but that its parts alternate 
between excitation and inhibition, depending on the stimuli of the moment. He 
likened the cortex to a mosaic, with areas here and there in a state of excitation, 
separated by areas of inhibition. Excitation and inhibition oppose each other, like 
opposing football teams. This struggle explains certain phenomena in man, 

Thus, persons prone to narcolepsy report that when they struggle against an 
impending sleep attack they may suddenly find themselves paralyzed. Sleepiness 
means that inhibition is irradiating over the cortex, and trying to stay awake means 
that excitation is called into play to keep it in check. Figuratively, and even literally, 
one “pinches oneself.” ‘The onset of paralysis at this moment shows that inhibition, 
in process of being halted in its advance over the cortex, may be shunted into motor 
centers. This shunting reminds one of a football player running with the ball who 
evades his opponents as they bear down on him and is thus shunted into that part 
of the field where the opposition is least. 


This fact, the occurrence of paralysis on the attempt to ward sleep off, is sig- 


nificant in the light of a phenomenon that has already been mentioned, viz., sleep 
paralysis. When a man falling asleep finds himself paralyzed (predormitial paral- 
ysis), his motor centers have succumbed to inhibition in advance of the rest of the 
cortex. On the contrary, when it is on waking that he is paralyzed (postdormitial 
paralysis), the inhibitory spell has been lifted from the rest of the cortex but is still 
lingering in motor centers, which need a little more time to shake the spell off. These 


facts, taken together, show that the paralytic attack, like the sleep attack, is an inhibi- 
tory phenomenon. Sleep and paralysis are of a piece, and differ only in extent: 
In sleep it is all, or almost all, of the cortex that lies under the inhibitory spell; in 
paralysis it is only the motor cortex. 

That inhibition is the basis of the paralytic attacks of narcolepsy is supported 
by a large body of clinical evidence, some of which will be given in this paper. A 
dramatic and telling example may be given at once. Fabing * reported the case of 
a narcoleptic who became a soldier and went into combat. 


[One night, on guard duty,] he was crouched in a foxhole, and at about 9 p. m. he saw a 
moving shadow. He challenged the man, but the wind was blowing the wrong way and the 
man did not hear the challenge. The patient followed the shadow and saw the man step behind 
the shadow of a tree. He jumped out of his foxhole, put a shell into his rifle and threw the 
bolt. He was about to squeeze his trigger when the other man said, “Don’t shoot, Sleepy; 
it’s Jim.” At that the patient went into a heap, and his gun fell from his hands. The other 


2. Fabing, H. D.: Narcolepsy, Arch. Neurol. & Psychiat. 54:367-371 (Nov.-Dec.) 1945; 
55: 353-363 (April) 1946. 
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rushed forward to see what was the matter. By the time he had crossed the hundred 


cet of space between them, the patient had regained his motor power 


In this unforgettable example, as in that of the sentinel, already cited, who had 
to wait until 6 a. m. for relief, the value of the case lies in the dramatic suddenness 
with which, in a single moment, a reversal of external circumstance caused a revolu 
tion in the state of the cerebrum. The two cases are different, for one involved the 
appearance of inhibition, the other its disappearance. But they are alike in the 
suddenness and promptness of the response. In the case of the man who had to 
vait until 6 a. m. the inhibitory signs, fatigue and sleepiness, vanished as it by 
magic the moment the need to inhibit was abolished by the arrival of relief. In 
l'abing’s case the soldier was about to fire at a man out front when, in the nick of 
time, he learned the man was on our side, whereupon inhibitions came into play and 
stayed his hand and he collapsed in a heap. 

It is this dramatic suddenness that gives the two examples their meaning. Here 
are two experiments of nature of such dec:siveness and beauty as to strike envy in 


the heart of the keenest laboratory worker. 


CATAPLEXY FROM CONDITIONED INUIBITION AGGRESSION 


Thus far we have seen that (1) when man for whatever reason suppresses an 
impulse, there is conditioned inhibition ; (2) conditioned inhibition may give rise to 
sleep; (3) the paralytic attacks of narcolepsy are, like sleep, an inhibitory phe 
nomenon. The question now arises: Do these paralytic attacks ever ensue on 
conditioned inhibition 

Clinical experience gives a clear affirmative answer, for it shows that cataplexy 
may occur when a man experiences an aggressive impulse that he strives to suppress, 
or feels he ought to suppress. The major evidence along this line will now be 
presented 

Cataplexry on Raising the Hand to Strike a Child or Whip an Animal.—In 1935 
I '* reviewed 11 cases in which cataplexy supervened when the patient raised his 
hand against his child or his animal. Since then there have been many more cases 
Phe paralysis may be general, atfecting the whole body, or only local, affecting the 
limb that is raised 

hese cases reveal the nice balance that can exist between excitation and inhibi 
tion. In the motor centers of the angry parent there is a struggle. There are excita 
tions which are about to « xpress themselves in an act of AgVVTeSSK n. But there also 
ire inhibitions, for the parent feels guilty and wants to restrain himself. The ancient 
saw, “This hurts me more than it does you,” is far from fantastic, the skepticisn 


of small bovs notwithstanding 


Cataplexy may occur in the course of a fist fight. In Cozby’s* Case 2, the 


patient, a sailor, was “about to have a fight with a shipmate, [when], at the climax 
4 the quarrel and in the position of readiness to strike a blow, he suddenly found 
his arm and general body musculature relaxed and powerless . The patient 
tated that as a result, ‘] got poked twice in the eye before I could hit back.’ ” 
Negative evidence has its limitations, but one negative instance 1s important 


In a case of narcolepsy reported by Daniels,‘ the patient recalled that he had not 


3. Cozby, H. O Narcolepsy, with Report of ases, U. S. Nav. M. Bull. 34:471-478 
OMect.) 1936 


4. Daniel a Narcolepsy, Medicine 13:1-122 (leb.) 1934 
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heen paralyzed when he punished a man who made fun of his infirmity. This was 
certainly no coincidence. Inhibitions may hinder a man in fighting his fellow, 
especially in striking a child or an animal, but there is no hindrance in punishing 
someone who will make fun of a sick man 


Cataplexy may occur also when aggression is merely implicit. Holmes,” speak 


ing of a narcoleptic school teacher, said: “Curiously enough, in her case the cata 


plexy occurred more readily on annoyance than on laughter. She used occasionally 
to collapse in class if annoyed with a pupil.” even though she did not actually 
punish the pupil, it’s a safe bet that she wanted to 

Coodley ‘ reported a case of narcolepsy in which cataplexy occurred when the 
patient, a wounded but ambulatory soldier in hospital, was teased by his fellow 
patients. Ile had gone nine days without a bowel movement, and they were teasing 
him. He was walking down the ward to the latrine when someone yelled, “Took 
at him, he looks full in the face.” Everybody laughed, and the patient had an attack 
of cataplexy. Here was a bowel-conscious man, who doubtless felt that after nine 
days of fruitless effort his constipation was no longer a laughing matter. Moreover, 
psychoanalysis has shown that bowel function is tied in with personality structure, 
especially with problems of stubbornness and hostility. [ven if the patient took 
teasing like a good sport, the joke must have awakened a powerful hostile impulse 

In Murphy's * Case 7 a woman unhappily married had an attack of cataplexy 
after an argument with her husband. One day, riding in a store elevator, she was 
looking over the shoulder of a woman reading a newspaper and “read an account 
of a man who had been stabbed by his wife and killed. The thought that she might 
do this entered her mind, and she felt weak and collapsed.” 

In Case 2 of Wenderowic * the patient, a streetcar motor man, had an attack 
when he was angered by a vehicle on the car track ahead of him. The same author’s 
Case 1 will be cited later. 

Ludo van Bogaert * reported the case of a man (his Obs. IV.) who had his first 
attack of cataplexy when violently angry. 

He was reprimanding one of his employes; became angry, started to shout, when suddenly 
his voice changed in quality, he became aphonic, felt a painful constriction in his throat, neck, 


and sh ulders, slowly became weak 


In the case of M. M.. in the sani paper, cata] lexy occurred when the patient vot 
ingry at his disobedient ne] hew and at his dog 

In the case reported by locke and Bailey cataple xv occurred when the patient 
tried to chase a neighbor’s dog out of her kitchen 


21: 1239, 1928 
\ Psychodys act in olepsy and plex Psychiatric Quart 
22:696-717 (Oct.) 1948 
Murphy, W. | Narcolepsy d Preser ion © ases, ychiat 
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In this matter of conditioned inhibition from a hostile impulse, mention may be 
made of Case 6 of Thiele and Bernhardt '*: A narcoleptic soldier had an attack of 
cataplexy when he “was about to greet” a superior. An airtight case if there ever 
was one! Incidentally, this man’s first attack of cataplexy occurred when he wanted 
to whip his horse. 

There is no need to multiply instances further. The evidence is clear that when 
a hostile impulse is associated with guilt or shame or fear, paralysis may be the 
result. 

I-ven when anger is directed against something inanimate, cataplexy may ensue. 
In Thiele and Bernhardt’s Case 33 the patient said: “If I have a parcel in my hand 
(while walking on the street) and the string breaks, I will collapse.” 

Adie’s '* Case 3 is a bit different. The patient, a woman of 42, had her first 
attack of cataplexy “when she heard that a boy who was cycling from London to 
spend a week-end at her home had been killed on the way; on hearing this news 
‘all the power went from me’ and she sank upon a couch, where she lay powerless, 
unable to move and unable to say a word.” 

We are not told whether the patient was a mother, or what she thought on receipt 
of the bad news. Was she the mother of a lad whom the unlucky youngster was 
coming to visit? If so, the thought might well have flashed through her mind, “If 
some one had to die, thank God it was the other boy, and not mine.” Soldiers have 
such thoughts when they see a buddy killed, and the ensuing guilt gives them trouble. 
There is a difference between the case of this woman and the other cases | have 
cited. In the other cases an impulse is involved: The patients were about to do 
something, e. g., to strike a child. Adie’s patient, in contrast, if my supposition is 
correct, suffered merely from a feeling, but a feeling linked to unconscious hostile 
wishes. 

Since acute hostility may provoke cataplexy, it is not surprising that many cases 
of narcolepsy arise in a setting of chronic hate and resentment. Drake’s '* Case 1 
is one in point. The patient was a boy of 13 whose narcolepsy “began one week 
following the remarriage of his father. The boy openly resented this newcomer to 
[the] household,” and the stepmother reciprocated this hatred. The hate-filled situ- 
ation reaching a climax with the intrusion of the stepmother, followed only a week 


later by the onset of narcolepsy—this is an illuminating sequence. Hostility was 


aroused to the breaking point, necessitating inhibitions which overwhelmed the 
susceptible youngster. 


CATAPLEXY IN HUNTING AND FISHING 


In the cases considered thus far, aggression, whether overt or implicit, was 
serious, in the sense that it was associated with anger or some similar emotion. 
We turn now to the aggressive impulses of sport and play. 

11. Thiele, R., and Bernhardt, H.: Beitrage zur Kenntnis der Narkolepsie: Sonderausgabe 
von Heft 69 der “Abhandlungen aus der Neurologie, Psychiatrie, Psychologie und ihren 
Grenzgebicten,” Berlin, S. Karger, 1933. 

12. Adie, W. J.: Idiopathic Narcolepsy: A Disease Sui Generis, with Remarks on the 


Mechanism of Sleep, Brain 49:257-306 (Sept.) 1926. 


13. Drake, F. R.: Narcolepsy: Brief Review and Report of Cases, Am. J. M. Sc. 218:101- 
114 (July) 1949. 
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Hunting and fishing provide many examples of cataplexy. A man may succumb 
when he raises his rifle to fire at game or is about to haul in a fish. Thus, in Fab- 
ing’s * case the patient had his first attack of cataplexy when he was hunting. 

A rabbit came into view and he raised his gun to shoot; but suddenly his arms and neck 
began to quiver, and, in his own words, “everything gave way under me and I squatted like 
a wet rag.” ... He had to abandon hunting because as a rabbit jumped up he would lose 
muscular tone and fall to the ground. . .. He was wading in a shallow creek [one day], 
“hogging” fish. He grasped a large one, which struggled violently as it broke the surface. 


This exciting display caused a cataplectic attack. He went limp, sank into the water and lost 
the fish. 


Other examples, in hunting, were reported by Bostock,'* Cave '* (Cases 6 and 35), 
Baxley '* (Case 1), and Bakst '’; and, in fishing, by Bostock '* (Case 2), Cave '® 
(Cases 13 and 35), and Speirs and Speirs '* (Cases 1 and 4). 

In Case 1 of Brock and Wiesel *° it was reported that cataplexy occurred “‘if 
[the patient] attempts to scare a cat away, swat a fly, kill a moth or squash a 
bug . . . He is especially annoyed by his inability to land a fish.” 

Hunting and fishing involve aggression and guilt. But, you may say, why 
attribute the cataplexy to these? Cannot it be due simply to the excitement which 
so notoriously afflicts the hunter when he takes aim or the angler when he feels 
a nibble? I submit that it is not excitement per se that counts, but the circumstances 
that attend it. There have been cases of narcolepsy in which the greatest possible 
excitement has failed to evoke any cataplexy at all. The most striking example was 
in the case reported by Bostock.'* This man had cataplexy when he raised his gun 
to fire at a duck, but not when he tried to stop a runaway horse. There is no lack 
of excitement when a man tries to stop a runaway horse, but he is not held back 
by guilt, as he is when he strikes a child or shoots an animal or snares a fish. 


CATAPLEXY IN OTHER SPORTS 

Boxing.—A remarkable case was reported by Barker.*! The patient, prior to 
the onset of his narcolepsy, had done some prize fighting ; though he was good, he 
lost many fights because when he was behind in points, yet had his opponent helpless 
on the ropes, he “didn’t have the heart” to knock him out. He would weep bitterly 
because he had not been able to unleash the knockout blow. ‘The patient hated his 
father and had often wanted to knock him down, but, as he later told Barker, “he 
was my old man.” We may assume that the situation in the ring, where he could 


legitimately knock a man down, was associated in his mind with an illegitimate 
impulse, the impulse against his father; and the ensuing inhibitions took the steam 


. Bostock, J.: Idiopathic Narcolepsy, M. J. Australia 2:258 (Aug. 20) 1927. 
5. Cave, H. A.: Narcolepsy, Arch. Neurol. & Psychiat. 26:50-101 (July) 1931. 
}axley, H. W.: Narcolepsy, M. Bull. Vet. Admin. 12:143-148 (Oct.) 1935. 
. Bakst, H. J.: Daily Use of Benzedrine Sulfate over a Period of 9 Years, U. S. Nav. 
. Bull. 43:1228-1231 (Dec.) 1944. 
18. Bostock, J.: Idiopathic Narcolepsy, M. J. Australia 2:239-241 (Aug. 25) 1928. 
19. Speirs, G. O., and Speirs, R. E.: Narcolepsy, J. Kansas M. Soc. 38:54-57 (Feb.) 1937. 
20. Brock, S., and Wiesel, B.: Narcoleptic-Cataplectic Syndrome: Excessive and Dis- 
sociated Reaction of the Sleep Mechanism and Its Accompanying Mental States, J. Nerv. & 
Ment. Dis. 94:700-712 (Dec.) 1941. 
21. Barker, W.: Studies in Epilepsy: Personality Pattern; Situational Stress and the 
Symptoms of Narcolepsy, Psychosom. Med. 10:193-202 (July-Aug.) 1948. 
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out of him, so that he “didn’t have the heart” to unleash his best punch—a paralysis, 
like cataplexy, though on a higher level. It is noteworthy that this paralysis of will 
occurred prior to the onset of the more obvious symptoms of narcolepsy. 

Snowhballing In Case 1 of Speirs and Speirs '* the first attack of cataplexy 
occurred when the patient scored a hit in a snowball fight. Despite their enormous 
quantitative difference, boxing and snowball fighting are of the same essence. 

/ ennis.—Cataplexy in tennis is so common as to deserve a special place. In the 
midst of an exciting volley, the racket will fall from the hand, or the arm will become 
so unsteady as to spoil the return, or the patient will fall down in a full-blown attack 

In boxing, and even (though on a smaller scale) in snowballing, the aim is to 
hurt your opponent. In tennis there is no such aim, but there may be unconscious 
impulses. One of the most satisfying experiences in tennis is when you smash the 
ball right at your opponent, so that he has no time to step aside and make a return, 
the ball landing somewhere on his body. [He is rendered helpless, symbolically 
killed. The savage triumphant bellow of the player who has thus demolished his 
opponent 1s scarcely accounted for by the mere gain of a single point. 

Chess In Thiele and Bernhardt’s Case 11 the patient had an attack of 
cataplexy in a chess game “when he thought he was going to checkmate his 
opponent.” 

Cards.—.\ winning play at cards may evoke cataplexy. Geélineau,** who gave 
narcol psy its name, re] orted (Case 2) that the patient had an attack when he saw 
a good play coming up. In Cave’s '® Case 3 the patient noticed in bridge that “he 
would be all right while losing, but that if he were winning he would ‘go all to 
pieces,’ feel weak and be powerless to write the score or shuffle the cards.” In 
Case 1 of Speirs and Speirs '" the patient had an attack when he made a finesse 
at bridge, and Coodley’s ® patient when he won a big hand at poker. 

Billards.—-Valmer’s ** patient had an attack when he made a hard shot at billiards. 


When cataplexy occurs in such games as chess, cards, and billiards, in most, if 


not in all, cases it is when the patient is making a winning play, and not when he 


is losing. | submut that this is no coincidence. UVsychoanalysis has shown that some 
people confuse aggressiveness and competitiveness with hostility. They feel guilty 
when they beat a competitor, even in sport, for victory gratifies their unconscious 
hostile wishes. When they lose a game, they may not like it, but they do not feel 
guilty. Indeed, losing may assuage their guilt. A winning play, however, fires the 
hostile impulse and sets the stage for conditioned inhibition and cataplexy. 

Chess is a striking example. The prospect of cornering the opposing king does 
things to a man with an unresolved Oedipus complex. The psychoanalytic implica 
tions of chess were discussed in a paper some years ago by Ernest Jones 

Baseball. Vhree patients have had cataplexy while playing baseball. There is a 
striking thing about the cases: Invariably the attack occurred when the patient was 
about to make a play in the field, and never when he was at bat. In Shapiro's *! 
Case 2 the attack occurred when the patient was “attempting to throw the ball int: 

22. Gélineau: De la narcolepsie, Gaz. hop., Paris §3:626, 1880 

Palmer, H. A.: Narcolepsy, Brit. M. J. 2:478 (Oct. 4) 1941 
Shapiro, M. J Benzedrine in the Treatment of Narcolepsy, Minnesota Med. 20:28-31 
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the field.” In Bakst’s '? case the patient “could catch a ball without difheulty, but 
could not follow through with the necessary throw.” In this case, incidentally, the 
very first sympxom of narcolepsy was an attack of cataplexy in a ball game. In 
Fabing’s case an attack occurred when the patient caught a pop fly. On anothet 
occasion, “as he was going into position to tag a runner at third base, he felt an 
attack of cataplexy coming on. He managed to stop the ball with his glove, but he 
went down in a heap and dropped the ball.” 

Is it an aceident that cataplexy has never been reported in a batter? [ think not 
from the standpoi t of aggression, there is a ditference between batter and fielder 
It makes a difference whether aggression 1s aimed at a group or at an individual ; 
in the latter case the guilt is the greater. When you hit a home run, your 


agyression 


is against a team, rather than an individual, except for the unhappy pitcher. 


contrast, when you are fielding, your aggression ts directed sharply and specifically 
at an individual. The runner is quick with life until by a good catch or throw, o1 
especially by a tag, you put him out, symbolically killing him 

Football—In Winnier Wilson’s *° Case 3 cataplexy occurred when the patient 
tried to “shoot the ball at goal” in football, which | assume is the game called soccer 
in the United States. There has been no report of cataple xv in v\merican football 
In this game, when a defending player tackles the runner, conditions are ideal to 
bring out the tackler’s susceptibilities to inhibition. 

Acting-Out of Aggressive lmpulses in Sport.—-Play and sport permit the release, 
in a manner harmless and acceptable, of aggressive impulses that might otherwise 
prove a burden. A little girl spanks her doll for being bad, thereby doing what she 
would like to do to her baby sister. ‘The cases that have been cited show that there 
is more to athletic sports than meets the eye. Innocent fun and sport may serve 
as the vehicle for the acting out of aggressions which, depending on unconscious 
feelings and attitudes, may be associated with guilt 

Once more | refer to the valuable case reported by Fabing.2 .\s a meticulous 
case report It Is almost in a class by itself, but | cannot share all of Fabing’s con 
clusions. Fabing emphasizes that the patient suttered from cataplexy im many 
circumstances, but never under artillery fire, and he quotes with approval the 
patient’s explanation of this matter. The patient had said, “Shells never bothered 
me because | could hear them coming, and that way my nerves could get set for 
them.” But this is the man who had cataplexy when he ratsed his gun to fire at a 
rabbit, and when he tried to haul in a fish and to tag a runner coming into third 
base. Tle got set then, too, didn’t he? A third baseman about to tag a runner 1s as 

anyone could ever be; yet this man had his cataplexy anyway. Whether 

a chance to get set ts, therefore, not the crucial factor. We can learn the 
crucial factor from the dramatic contrast that this case atfords Ilere is a mat 
cowering under artillery tire, and at this most serious moment of his life he reacts 
like any other 1 , but when he is about to shoot a rabbit or pull in a fish or tag 
a runner his muscles turn to water. Why the difference? 1 submit it is because 
in these sports he is about to give vent to aggression, and so there is an upsurge 
of guilt and of inhibition. He is about to kill—literally as to the rabbit and the fish 


and symbolically as to the base runner 


25. Wilson, S. A. K Phe Narcolepsies, Brain 51:63-109 (March) 1928 
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To summarize, when a man is about to give vent to aggressions for which he 
feels guilty, and which he therefore strives, consciously or unconsciously, to suppress, 
he may respond with cataplexy. The aggressions may be real and overt, as when 


he is about to strike his child or beat or kill an animal, or merely implicit, as when 


he acts out unconscious impulses in tennis or baseball. In either case there is con- 
ditioned inhibition, inhibitions coming into play to check the aggressive impulse. 
Clinical evidence tends to show that when aggression is justified, and hence does 
not arouse guilt, cataplexy does not occur; a narcoleptic, for example, was able, 


without let or hindrance, to punish a man who had made fun of his infirmity. 


FURTHER PROOF OF THE IMPORTANCE OF AGGRESSION 

(Of all the precipitants of cataplexy, laughter is the commonest. But aggressive 
situations are not far behind. The importance of aggression is emphasized by those 
cases in which cataplexy is evoked by aggression and never by laughter. Thus, in 
Barker’s *' Case 2 the patient never had cataplexy when he laughed, but only when 
angry at some member of his family. One attack occurred when he was about to 
strike his son. In Barker’s Case 1 the patient had two degrees of cataplexy. The 
milder attacks occurred while she was standing and consisted of weakness of the 
legs, so that the patient fell; these occurred only in laughter. The severer attacks, 
which involved all the limbs, occurred only when she was angry and “was about to 
express her emotions in direct aggressive action,” especially when she was about 
to strike her children. 

The First Attack._-Yhe importance of aggression is further illustrated by those 
cases in which aggression gives rise to the first cataplectic attack. Indeed, in some 
of the cases this first attack of cataplexy was the earliest manifestation of narcolepsy, 
antedating the first sleep attack. A circumstance that evokes a seizure is important, 
but it is doubly so when the seizure is the first. 

Remarkable in this respect is Case 1 of Wenderowic.* Four months after the 
onset of his sleep attacks the patient had his first cataplectic attack. A farmer, “he 
was driving his cow from the yard, when he angrily swung his whip at her. At that 
very moment [he had his first attack of cataplexy]. One week later he had a 
similar attack when he wanted to whip his horse . . . Next day he had another 
attack when arguing with his brother.” The impact of this case is powerful. Here 
is a man who had cataplexy on pleasant, as well as unpleasant, emotion; yet his 
first three attacks were evoked by aggressive impulses. 

The Jaw in Cataplexy.—Many patients stress the paralysis of the jaw. Thus, in 
Drake’s '* Case 2 the patient described his attacks in these words: “First my jaw 
opens wide and then my legs get weak, and then, bam, I drop to the ground in a 
heap.”” In Bostock’s '* Case 2 the patient “could control [his attacks] by holding 
his jaw.” This importance of the jaw may be related to the fact that the jaw is the 
most primitive organ of aggression. The infant can bite before he can strike or 
scratch. 

CATAPLEXY ON LAUGHING 

We have progressed from ‘the conscious and guilt-provoking hostility of anger 
to the equally conscious, but permissible, aggression of hunting and fishing, and 
thence to the unconscious aggression of play. Continuing in the same direction, we 
arrive at the problem of laughter. The sequence of events discussed thus far, namely, 
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the upsurge of an aggressive impulse followed by cataplexy, is clearly a matter of 
conditioned inhibition. In contrast, the mechanism of cataplexy on laughter is a 
baffling mystery. 

Many people have pointed out that cataplexy is an exaggeration of a normal 
phenomenon, expressed when we say we are “weak with laughter.” This may be 
true, but it does not explain anything. 

To my statement that cataplexy on laughter is a mystery there is one exception. 
Some laughter is based on hostility. It is no accident that in a country where cruelty 
and brutality are given free rein the leading magazine of humor is named 
“Krokodil.” When laughter that is hostile is followed by cataplexy, we do see 
conditioned inhibition at work. An example is in Zehrer’s *° Case 2: The patient 
was stricken when laughing at a deaf-mute trying to express himself. Conditioned 
inhibition was associated here with shame. nother example is Barker's *' Case 1. 
The patient, who often had cataplexy when cross with her children, had an attack 
on Christmas Eve, when her husband came home drunk and she was “roaring” at his 
comical behavior; but she was also angy, for, as she said, “It was a hell of a thing 
to do . . OF all the times to get drunk . The kids were expecting him to play 
Santa Claus.” 

In the two examples just given, laughter was associated with hostility that was 
conscious. Sometimes it 1s associated with unpleasant emotions that are uncon 
scious. This probably happened in an incident reported by Coodley’s ® patient, who 
had his first attack of cataplexy in the following circumstances: Ile was out on the 
firing range, and, among others, the colonel was there. The colonel was beloved by 
all and was known as “Sunny Jim.” 

The patient had forgotten to carry out some minor detail and when the colonel discovered 


it, he ran after the patient in a kidding manner as if to grab him. The patient had run only 


a very short distance when suddenly his knees buckled Jand] he fell to the ground 


lhe case history shows that the patient had feared his father, who had threatened 
him with castration 1 he ever caught him “taking advantage” of a girl. When the 
colonel chased him, though only in mock anger, the mock fright with which the 
patient responded must have concealed some unconscious fear and hostility from 
the father-situation, and so there was conditioned inhibition. 


But why laughter that 1s not hostile should evoke cataplexy is a mystery. 


SUM MARY 


linpulses of an aggressive nature, when associated with guilt, may evoke cata 
plexy. The aggression may be real and overt, as when a man raises his hand against 
his child. It may be real, but only implicit, as when he has a hostile wish or thought 


It may be associated with guilt, even though it is permissible, as when he is about 


to fire at game or haul in a fish. It may take the naked form it does in some sports, 


as in boxing. Finally, it may be symbolic, as in a sport like tennis. When aggression 
1s justified and is therefore not provocative ot gult, cataplexy is not likely to occur. 
Thus, a narcoleptic person was able to punish a man who had made fun of hi 
infirmity, and there was no paralysis to stay his hand 

350 Central Park West (25). 
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RETRACTION NYSTAGMUS AND RETRACTION OF EYELIDS DUE TO 
ARTERIOVENOUS ANEURYSM OF MIDBRAIN 


H. ASKENASY, M.D. 
H. WIJSENBEEK, M.D. 
AND 


E. HERZBERGER, M.D. 
PETAH TIKVA, ISRAEL 


JARINAUD’S syndrome is regarded as the result of a supranuclear lesion in the 

region of the midbrain. In addition to the disturbances of conjugate upward 
movements, pupillary abnormalities are often found in association, the lesion then 
heing assumed to be in the vicinity of the afferent pupillomotor pathways. 

In rare instances Parinaud’s syndrome is associated with retraction nystagmus, 
and still more uncommonly these two disturbances are accompanied by retraction 
of the lids. 

The combination of Varinaud’s syndrome and retraction nystagmus ts not 

unknown, Walsh,' citing Barany in this connection. WKestenbaum * described a 
yvndrome of the Svivian aqueduet which, when complete, consists of the following 
signs: paralysis of vertical upward gaze (collicular sign), tonic convergence spasms 
occurring on attempted upward gaze, attacks of clonic convergence, movements, 
retraction nystagmus, nystagmus on vertical gaze upward or downward, pupillary 
disturbances, and paresis of one or more extrinsic eyemuscles 

Retraction nystagmus, first deseribed by Elschnig, is an involuntary rhythmic 


retraction of the eyeballs during attempted voluntary eye movements in any direc 


tion. By Walsh and Kestenbaum retraction nystagmus was considered essentially 


the same as rhythmical convergence spasms. Spiegel and Sommer * explained the 
syndrome as being due to pressure upon the posterior longitudinal fasciculi and 
preponde rance of tonus of the rectus muscles, which pull the eyeballs into the orbit 


Bielschowsky * implicated the cumulative impulses originating through compression 


of the entire nuclear region 


\s etiologic factors in retraction nystagmus have been described tumors in the 
vicinity of the aqueduct (IeIschnig), tectal tumors (Barany), evsts (Cysticercus, 

From the Department of Neurological Surgery, Beilinson Hospital 
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Ischnig ), encephalitis of the cerebral peduncles, and syphilis or progressive degen 
erative disease of the ocular nuclei, and these authors are cited by Bielschowsky.* 

We are aware of recent publications on retraction nystagmus (Wilke,® Smith 
and Riesenman,® Heim,? ¢ and Metzger,” Tronconi,”) but these papers have been 
unavailable to us. 

Retraction of the lids combined with Parinaud’s syndrome is recognized, 
though we fully agree with Collier '’ that little attention has been paid to it, nor 
were we able to find a reference in the literature to the combination of retraction 
nystagmus and retraction of the lids in the same patient. “It is by no means a rare 
event,” said Collier of retraction of the lids, “while ptosis has been one of the sign 
manuals of quadrigeminal and sympathetic lesions since the days of Nothnagel.” 
He cited Gowers’ description, “and in total palsy without ptosis a staring look 
results.” Hle also mentioned a case in which a total external ophthalmoplegia of 
long standing, presumably due to a vascular lesion, was associated from the time 
of its commencement with intense and unvarying retraction of the evelids 

Colher presented three case reports, one with necropsy findings, of patients 
who suttered a vascular accident and then presented retraction of the lids. Two 
patients had retraction of one lid and drooping of the othe lle coneluded. that 
“the lesion responsible for the tucked lids and large pupils is situated farther for 
wards than is the lesion productive of ptosis and small pupils.” He postulated the 
lesion to be not farther back than the posterior limit of the posterior commissure. 
From his last two cases he concluded that the mechanisms for retraction and ptosis 
are strictly unilateral, since the two conditions may coexist 

Retraction ! , Is, as deserihbed above, should not be confused with the 
so-called pseudo-Graefe sign, since it 1s constant and the pseudo-Graefe sign, on the 
other hand, is visible only during attempted gaze downward and is a_ so-called 
svnkinetic movement, or comovement ( Kestenbaum ) 

\s mentioned above, Collier considered a vascular lesion to be the cause of the 
long-standing retraction of the lids in one of his c: In a recent study, Chavany 
and Auvert demonstrated by arteriography 1 iw of three cases of retraction 
of the lids accompanied by Parinaud’s syndrome the presence of a small congenital 
aneurysm of the posterior cerebral artery In the two other cases a space-occupying 
lesion was incriminated, Their interpretation of the retraction as hypertonia of 
Mueller’s muscle is questionable, considering the very poor development in man of 
this muscle and the absence of exophthalmus in their cases, as in ours. If we 


accept the explanation of lid retraction on the basis of inpulses conveyed by sym 


pathetic fibers, we would suggest that the tonus of the superior tarsal muscle play 


the more important role, while it is responsible for the width of the palpebral fissure 
It is be vond the scope of the present paper to discuss the possible explanations 
whether impulses from the lateral oculomotor nuclei ot sympathetic impulses play 


the more important role in the mechanism of retraction of the lids 


5. Wilke, G Arch. Psychiat. 113:388, 1941 
Smith, H. C., and Riesenman, F. R Arch. Ophth. 33:13, 1945 
Heim, M.: Ophthalmologica 110:15, 1945 
Ody, F., and Metzger, O Continia neurol. 8:222, 1947 
uro-oftal, 24:195, 1949 
Brain 50:488, 1927 
J. A., and Auvert, B.: Presse méd. 59:346, 195] 
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Fig. 1.—Left arteriogram, showing ular malformation (indicated by the arrow). The 
aining great cerebral vem of Galen and the sinus rectus (straight sinus) have become apparent. 


Posteroanterior arteriogram 
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REPORT OF A CASE 


FE. J., aged 36, was hospitalized in May-June, 1950; March-April, 1951, and August, 1951. 

Three weeks before his first admission to this department the patient suddenly collapsed on 
the street and was admitted to the Hadissah Hospital, Tel-Aviv, where he was unconscious 
for two days. Several days later he was able to state that before his attack he suffered from 
headaches and vertigo. He presented motor weakness and numbness of his right arm and leg 
and slight motor aphasia. He was transferred then to this department. 

The patient had been healthy, and the family history was noncontributory. 

Our first neurological examination disclosed paresis of the right side of the face, and signs 
of motor aphasia (the patient was right-handed). The blood pressure was 130/90. The general 
clinical examination and examination of blood and urine revealed nothing abnormal. Spinal 
puncture yielded hemorrhagic fluid. The Wassermann and Kahn reactions of the blood and 
the spinal fluid were negative. Ophthalmological examination and roentgenograms of the skull 
revealed no abnormality. Percutaneous arteriography (left side) revealed an arteriovenous 
aneurysm, located to the left of the midline in the region of the midbrain (Figs. 1 and 2). 


The feeding arteries came partly from the posterior cerebral artery and partly from the 


Sylvian vessels; the draining veins were the great cerebral vein (of Galen) and the sinus 


Fig. 3.—A, patient during his second admission, showing retraction of the eyelids. 3B, the 


patient when he was 18 years old; the staring look was produced by retraction of the eyelids 


rectus; the anterior cerebral artery was tortuou 


aneurysm had eventually led to a 
subarachnoidal hemorrhage 
Pneumoencephalography showed no gross malformations of the 


ventricular system, so that 
presumably the possibility of a highly 


vascularized brain tumor was ruled out 
he patient was discharged one month later, under medical supervision. H 
improved but still complained of occasional headach 1 


e was much 
1 the following months he was able 
to perform his regular duties as a town clerk 


In March, 1951, while in his office, he suddenly complained of headaches, vertigo, and nause 
and noticed paraesthesias of his right arm and leg. He did not remember what happened after 
ward, although he w: ot unconscious. He vomited heavily and was admitted again to this 
department 


On admission he wi nine 1 The blood pressure wi 
There was no stiffne revealed Parinaud’s syndrome, 
absence of pupillary including the face, and 
moderate motor apha pressure was increased 
The bleeding time was prothrombin time, 65%, and 
thrombocyte count, 225 


Ophthaln traight ahead, the gaz 


patient lightly downward 1 the contrary, he bent his head backward when 


| 
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objects above the horizontal; when half-reclining in bed, he looked constantly 


Ihe upper eyelids were lifted and retracted, so that a strip of sclera was visible 
retraction of the lids (Fig. 3.1) 
bye 1. Command movements were executed normally to the right, left, 
vard. Symmetrical f re nystagmus « 1 | ght an » the left 
vements performed ¢ ommand w i icitable, both eyeballs remaining in 
ition 


elicited movement yer | ort ntially the same way as_ those 
norma 


upward 


phenomenon in paralysis o onjugi Ss), f normal 


immedi 


atory tunction 
ye Musclk Phere was convergence 
Synkinetic Movements: On all voluntary attempts at ovements, especially 
convergence and upward gaze, rhythmical jerking retracty lovements 
incursion of 3 mm., were seen. This retraction nystagmus was not seen with the eyes at rest 
When attempted lid closure was prevented by the examuner, both eves moved upward in the 
ame degree, constituting a normal Bell phenomenon 
Pupil The pupils were slightly dilated (5 mm.) and irregular, and the reactions t 
light and in convergence were absent 
Visual Field Ihe visual fields were full 
Ophthalmoscopical Examination Phe media were normal, with overfilling of the funda 
veins. The patient did not present any vascular abnormalities of the retina or cutaneous nevi 
with mental changes, such as were described by Wyburn- Mason 
In this case arteriography and pneumoencephalography permitted us to make a diagnosis 
of the localization, as well as the nature, of the lesion with confirmation later by the neuro 
ophthalmological signs and symptoms 
We decided against direct exploration, having in mind the localization and the nature of 
the lesion, and, after some hesitation, against ligature of the left internal carotid artery, since 
ve feared accentuation of the existing right hemiplegia and the motor aphasia. X-ray therapy 
Was given 
Three weeks after the hemorrhage, and before the x-ray therapy was started, the retraction 
nystagmus had disappeared. At a follow-up examination in August, 1951, the man was still 
disabled by his severe hemiparesis He till presented retraction of the lids and Parinaud’s 
yndre 
{In Marcel 1952, a third hemorrhage t 1. We then decided to perform a ligature of 
the left common carotid artery. | 


GENERAL COMMENT 
Phis patient, then, presented a history of two subarachnoidal hemorrhages in a 
period of 1% years, the second of which produced a curious mesencephalic syn 
drome, consisting of three rare clinical signs and symptoms. This syndrome has 
probably been seen in part by most observers but, so far as we know, has not 
previously been deseribed in such complete form. The etiologic factor in the syn 
drome in our case was also unusual, being neither a tumor nor a cyst, as described 
in IcIschnig’s cases, but a paramesial arteriovenous aneurysm on the left side of the 
midbrain, demonstrated arteriographically 
\lthough Collier postulated a vascular lesion in one of his cases, he had not the 


means to demonstrate conclusively that a malformation was associated with long 


12. Wyburn-Mason, R Brain 66:163, 1943 
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standing lid retraction. Chavany and Auvert’s first patient had an aneurysm but 
did not present retraction nystagmus. 


The presence of Bell’s and Bielschowsky’s phenomena in our patient, with the 


inability to raise his eves voluntarily, indicates that the lesion was supranuclear. 
In accordance with Collier’s localizing suggestions, we propose that the region of 
the posterior commissure was involved in this case. 

Kestenbaum described four types of paralysis of vertical gaze. According to his 
classification, our is to Type 3, the Oppenheim type Coptical elicited 


movements and schematic movements involved; vestibular and following movements 


free, or almost free). Since the retraction of the lds in o case gives a hint ot 


localization, we can perhaps answer Kestenbaum’s dictum: “We have no knowledge 
about the size of the lesion in Types 3 and 4.” 

It is interesting that some weeks after the last hemorrhage the retraction nystag 
mus disappeared, while Parinaud’s syndrome and retraction of the lids were still 
present. This is contrary to the observation of Chavany and Auvert that retraction 
of the lids disappeared rather rapidly while Parinaud’s syndrome persisted, These 
authors assumed retraction of the lids to be a more labile symptom, dependent on 
the increased intracranial pressure. Our patient’s relatives told us, however, that 
he had had a “staring look” from childhood, as seen in a photograph taken when 
he was 18 vears old (lig. 3B) 

We assume that his vascular malformation was congenital, causing permanent 
involvement of certain structures in the mesencephalon, followed by lasting retrac 


tion of the eyelids. His hemorrhage was partly in the brain tissue, partly leaking 


into the subarachnoidal space. Destruction of brain tissue caused a permanent 


Parinaud syndrome, while temporary local edema might account for the retraction 
nystagmus, which lasted only for a few days, although the last problem needs further 
elucidation 

SUMMARY 

\n account is given of some neuro-ophthalmological signs and symptoms asso 
ciated with lesions of the midbrain. 

A case is described in which a combination of retraction nystagmus, retraction 
of the lids, and Parinaud’s syndrome followed the last of two subarachnoidal hemor 
rhages in a patient who was found, by arteriography, to have a vascular malforma 
tion in the midbrain 

ar as is known, this case is unique 


Possible mechanisms for production of the syndrome are discussed, and the 
scanty literature 1s reviewed 
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BILATERAL ENCAPSULATED SUBDURAL EFFUSION COMPLICATING 
BACTERIAL MENINGITIS IN INFANCY 


Report of a Case with Review of Literature 


JOSEPH A. EPSTEIN, M.D. 
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RR INT reports in the pediatric literature have emphasized the occurrence 
of subdural effusions as a complication of purulent meningitis. This has 
become apparent only since the advent of therapy with antibiotics. The majority 
have occurred in infections with Hemophilus influenzae and Diplococcus pneu- 
moniae, with only four cases reported due to Neisseria meningitidis. As the 
number of papers on this subject increases, it becomes obvious that effusions may 
occur in purulent meningitis caused by a variety of organisms and that no 
specificity in this regard may be ascribed to any one in particular. 

It is the purpose of this paper to present the fifth case of meningitis caused 
by N. meningitidis in an infant complicated by the presence of bilateral encysted 
subdural effusions. The literature covering all the reported cases of subdural 


effusion occurring in the course of recovery from bacterial meningitis is reviewed. 


Che clinical aspects are discussed, as well as the pathology, therapy, and possible 


equelae 
REPORT OF CASI 

\ 10-month-old boy was admitted to the Gouverneur Hospital with fever and persistent 
vomiting. He had been well until two days prior to admission, when he became febrile. At that 
time the diagnosis of tonsillitis was made, and he was treated with intramuscular injections of 
penicillin. The fever continued, and the child did not seem to improve. He became somnolent 
ind irritable, and projectile vomiting occurred three times on the day prior to admission. 

Phe child had been delivered normally and spontaneously at term, weighing 61% Ib. (2,948 
gm.). Ile sat alone at 7 months and had his first tooth at 6 months of age. He did not stand or 
talk. There was no history of a childhood exanthem 

On admission, he was noted to be acutely ill. He was unusually well developed and well 
nourtshed. His temperature was 103 F. His skin was slightly pale, warm, and dry, with no 
evidence of a rasl Although lethargic, s irritable when aroused. The circumference ot 
us head was 49.2 cm., which, although large, was not disproportionat » his general body 
habitus. The anterior fontanelle was tense but not bulging he conjunctival membranes wert 

ot myected, and there were no petechiac Phe tonsil were larged and crypt There wa 
no evidence of ear disease fespirations were 48 per minute heart rate was 168 a minut 
the rhythm was regular, and so vere of good quality. The remainder of the physical 
examination was noncontributory 
From the Department of Surget vision of Neurological Surgery, | the Department 


Pediatrics, Gouverneur Hospital 
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Neurological examination revealed nuchal rigidity, with positive Kernig and Brudzinski 
signs. The knee jerk was of normal intensity on both sides. There was no gross evidence of 
weakness or of sensory abnormalities. The pupils were round, regular, and equal and reacted 
well to light. Funduscopic examination disclosed no abnormalities. 

Blood studies disclosed 9.0 gm. of hemoglobin per 100 cc., with 4,310,000 red cells and 20,700 
white cells, of which 70% were polymorphonuclear leucocytes and 30% were lymphocytes. 

Spinal puncture revealed cloudy fluid under increased pressure. The fluid contained 1,192 
white cells per cubic millimeter. The Gram stain revealed Gram-negative diplococci. The 
sugar content was 40 mg.; the protein, 150 mg., and the chlorides, 710 mg., per 100 cc. Culture 
revealed N. meningitidis Types I and III, which were later found to be sensitive to penicillin, 
aureomycin, chloramphenicol (chloromycetin®), and oxytetracycline (“terramycin”). 

The child was given 500 mg. of chloramphenicol, and this was repeated in 250 mg. doses 
every six hours by intramuscular injection. He also received syrup of sulfisoxazole (gantri 
sin®), 1 tsp. every four hours, and 500,000 units of aqueous penicillin G, initially intramuscularly, 


and 200,000 units every two hours thereafter. One cubic centimeter of lipo-adrenal cortex (a 


lig. 1 Roentgenogram of the skull taken after replacement of 10 ce. of subdural fluid with 
air. The subdural sac « the convexity of the brain 1s defined in part, as well as its extension 
medially along the longitudinal fissure he superior cerebral veins entering the sagittal sinu 
ire well demonstrated 


reparation 


temperature tell to normal 3 ight hou mut oon it y) day it spiked t 


and remained between 101 and until ()t] pital day, w 1 again rose t 


Lumbar puncture on the ninth day disele 1 46 od cel er cl millimeter 
| Proten 

ms were sect 

lateral ibdural Dp Wi tormed becau the persistently 

of adequate antibiotic tl y and a sterile spinal fluid. Ten 


fluid i btamed trom the right subdural rT 


4 
~~ 
4 
4 
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a) sti rmon t the adrenal cortex dissolved in vegetable oil) was giver 
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14th day, the right side vielded 3 c« and the left, 22 cc. of 


but no fluid from the left. On the day, ld 
of similar fluid was removed from the right 


turbid, golden-yellow fluid. On the 16th day 5 c¢ 
ide and none from the left. On the 18th day 20 cc. was removed from the right space and 
5 The protein content of the subdural fluid varied from 450 to 640 mg. per 
red blood cells, both fresh 

wcasion, as 220,000 


from the left 


LOD ce and tl 5 mg. per 100 ce, « one The 


occasion there were 


lig. 2 I, section of membranes removed at the first operation, on the 25th hospital day 
! membrane removed at second operation, 60 


ospital, showing the well-formed fibrous tissue layer and the promi 


owing essentially granulation tissue; / ection « 


days atter admission to the | 


1 vessels in the zone of granulation 


nent newly formed 260; hematoxylin-eosin stain 


110 polymorphonuclear leucocytes and 320 lymphoevtes: on a second, 25 lymphocytes, and on a 


third, 8 lymphocytes, per cubic millimeter \t no time were organisms identified on smear or 
culture 

On the 23d hospital day an electroencephalogram was recorded. This showed 4- to 6 per 
econd waves of medium to moderately high voltage in all leads, with occasional slow potentials 


and some scattered 7- to 9-per-second waves to 25-per-second waves were 


per cubic millometer White cell ere varving on 
A. a aA, “f ’ yay. 
| 
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superimposed upon the othe forms. No significant asymmetries 


was regarded as normal for a child the patient’s age 


were noted, and the record 


poroparietal craniotomy was performed, with the 


te was made after the tech 


membrane adherent to the 


under surface ly 10 cm. in its greatest 


diameter and dura was reflected over 

formed membranes, containing 

ifficulty, fre he under surtace of 
possible 


cident 


subdural 
On the 55th day, uid was aced with 


grams taken with the | | a vari of positions outlined 
d gas, indicating tl in addit xpected location of the 
brain, tl Va consid ] Tt along the longitudinal 


(hig. 1 ur was n isual in roentgenograms taken 


\ second cram IV Was performed 


\t operation the extension of 


the membranou 0 longitudinal vas confirmed. It was impossible, however, to 


remove the membrat 1 tl location without injuring the superior cerebral veins, which 


bridged the subdural space to enter the superior sagittal sinus 


Miers pic examination of the membranes removed at operation disclosed granulation tissue, 
with interspersed connective tissue fibers forming a well-defined band in the latter specimen. No 
evidence of acute inflammation was seen. Only a rare pigment-laden phagocyte and eosinophil 


was observed (Fig. 2) 


operative course was complicated by a wound infection with Micrococcus pyogenes 


var. aureus and Acrobacter aerogenes. After the bone flap was removed, wound healing occurred 


without difficulty. The patient was discharged 126 days after admission, at which time the cit 
cumference of s head measure 50 em. He had developed normally during this period, had 
learned to stand, and showed no evidence of retardation or any sign of a residual cerebral compli 
cation of hi 


COMMENT 


Phe introduction of specific antisera, the sulfonamides, penicillin, and_ the 


newer antibiotics has resulted in a remarkable fall in mortality and morbidity in 


acute bacterial meningitis. llowever, sufficient evidence of impaired cerebral 


function has persisted. ‘This has been well documented in infancy and in early 
childhood by Waring and Weinstein * in pneumococcic meningitis and by Crook, 
Clanton, and Hodes* in Hl. influenzae meningiti Included among the more 
serious residua are optic nerve atrophy with blindness, deafness, strabismus, hydro 
cephalus, spastic monoplegias and hemiplegias, hemiparesis, and signs of intellec 
tual deficiency. For children under one year of age the complete recovery rate 

as appreciably lower than that for older we categories This has been related 
to such factors as the poorer resistance to infections in this group and to. the 


frequency of a delay in the diagnosis of meningitis in an infant, even under the best 
ind Matsor ibdural 1 oma , J. Pediat. 24:1 
Weinstet atment ¢ neumococcal Meningitis, Am. J 


Influenzae Meningitis 


On the 25th hospital day a right frontot i 
use of general endotracheal anesthesia. At first, a temporal burr i _ 
nique described by Ingraham and Matson,'! and « very thin grayish 
dura w closed tightly and the bone flap replaced. The wound healed without iii 
On the pital dav 6 xantho 
pace; on the 44th day 10 « was obtained 
an equal volume of air. Roentges 
ver the convexity of the 
fissure medial to the fal FN 
five days later 
Med. 5:402 (Sept.) 1948 
3. Crook, W. G.; Clanton, B. R., and Hodes, H. | Henophihs 
Observation nthe Treatment of 110 Cases, Pediatrics 4:643 (Nov.) 1949 
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of circumstances. In pneumococcic meningitis, serious prolonged or permanent 
neurological complications were described in about 20% of the penicillin-treated 
patients.” In the follow-up study of 110 infants and children with Hemophilus 
influenzae, severe brain injury was found in 17%. Little, if any, improvement 


occurred in those patients who manifested signs of residual cerebral damage at 
discharge. Of the group below one year of age, 50% recovered completely, as 
compared with 75% of the older group.* 

In a recent review by Ross‘ of the neurological sequelae in patients with 
meningococcic meningitis receiving serum, sulfonamides, and sulfonamide-penicillin 
therapy, 51 were followed by means of physical and neurological examinations. 
On 32 patients electroencephalographic and psychometric studies were also per- 
formed. Nineteen, or 59%, of the latter group were shown to have residual brain 
damage. Of the serum-treated patients, seven (78%) had a total of 10 defects; 
of the sulfonamide-treated group, nine (56%) had a total of 12 defects, and of the 
group given the combined sulfonamide-penicillin therapy, three (43%) had 1 
defect each. The complications occurring with combined therapy were transient 
Those occurring with the earlier methods of treatment were often of a permanent 
and disabling nature, such as panophthalmitis, deafness, and cerebral vascular 
thrombosis. Ten (32%) of the patients evaluated psychometrically exhibited evi- 
dence of cerebral dysfunction. It was believed the personality and psychiatric 
defects observed were the result of meningococcic encephalopathy. 

\ review of a large number of reported cases of meningococcic meningitis 
disclosed no mention of subdural effusions complicating the infection.’ In two 
cases, both of adults, acute subdural hematomas were discovered at autopsy to 
be contributory causes of death six and seven days, respectively, after the onset 
of symptoms of meningitis.® 

The first published report of subdural effusions complicating the course of 
influenza meningitis was that of McKay, Morissette, Ingraham, and Matson.’ 


4. Ross, A. 1 Meningococcic Meningitis: Incidence of Residua Following Serum, Sulfon 
amide, and Sulfonamide-Penicillin Therapy, A. M. A. Arch. Neurol. & Psychiat. 67:89 (Jan.) 
1952 

5. (a) Denehy, W. J Meningitis, Brit. M. J. 2:684 (Nov. 18) 1916. (b) McLean, S 
ind Caftfey, J. P Sporadic Meningococcic Meningitis: Sequelae Following Specific Serum 
Cherapy in Infancy and Early Childhood, J. A. M. A. 87:91 (July 10) 1926. (c) Slesinger 
H. A.: Complications and Sequelae of Meningococcic Memingitis During Infancy and Childhood, 
Pennsylvania M. J. 36:327 (keb.) 1933. (d) Ballard, S. L., and Miller, H. G.: Sequelze of 
Cerebrospinal Meningitis: An Analysis of 60 Cases, Lancet 2:273 (Sept. 1) 1945. (¢) Hoyne 
\. L., and Brown, R. H Seven Hundred and Twenty-Seven Meningococcic Cases: At 
Analysis, Ann. Int. Med. 28:248 (Feb.) 1948. (f) Kaufman, B.; Levy, H.; Zaleznak, B. D 
ind Litvak, A. M Statistical Analysis of 242 Cases of Meningococcus Meningitis, J. Pediat 
38:705 (June) 1951 

6. B s, H. S., and McCartney, J. | Meningococcal Encephalitis, Lancet 1:219 (Fel 
1) 1942 Ison, J.; Clyne, R. M., and Sharnoff, J. G.: Bilateral Subdural Hematoma—an 
Unusual Complication of Meningococcus Meningitis, Ann. Int. Med. 25:862 (Nov.) 1946. 

7. McKay, R. J., Jr.; Morissette, R. A.; Ingraham, F. D., and Matson, D. D.: Collections 
f Subdural Fluid Complicating Meningitis Due to Haemophilus Influenzae (Type B): Pre 
liminary Report, New England J. Med 242:20 (Jan. 5) 1950. 
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This was followed by reports of this complication in other types of meningitis by 
Smith, Dormont, and Prather,* Ried,’ Arnold,'® and Steinberg and Murphy."' 
The accompanying table lists the organisms identified with the meningitic infec- 
tion and the number of subdural effusions reported in each category. 

Of the total of 39 cases now reported, the effusion has been recorded as com 
plicating meningococcic meningitis in only 4. 

Positive cultures of the subdural fluid have not been obtained in any case of 
meningococcic meningitis. However, of the six positive cultures reported, HH. 
influenzae was identified in four, D. pneumoniae in 1, and the paracolon bacillus 
in one.’* The finding of positive cultures is the most significant factor in deter 
mining the cause of the effusions discussed. Bilateral effusion was present in the 
majority of patients. Membranes were found at operation in a total of 11 patients ; 
these were bilateral in 4. Meningitis was caused by H. influenzae in eight of these 


patients and by N. meningitidis in three. 


In 34 of the total number of cases of subdural effusion recorded the infants 


were under one year of age. In four the patients were between 1 and 2 years of 
dural E:ffuston Reported for Each be of Organism Isolated 


on Spinal Culture 


McKay Smith Steinberg 
and and and Present 

Organism Others Others * i nold ! Murphy !! Report 
H. influenzae 
D. pneumonia 
N. meningitidis 
Ps. aeruginosa 
Paracolon bacillus 


Hemolytic Streptococe 


Total cases 


This case, that of a I4-month-old girl with bilateral subdural effusion, 


i a aut the St obn's Episcopal Hospital, Brooklyn, and will be the 
the Department of Ped ries 


age, and in one the child was 2!2 vears of age, this being the oldest patient reported 
with this complication. In none of the recent reports, including those with post 
mortem studies, has any mention been made of subdural effusions occurring in 
older patients with meningitis either prior to or following the introduction of 
antibiotic therapy It remains to be proved, as Smith and her co-workers sug 
vested, that such effusions are limited to infants 

Phe rapid growth of the infant brain, doubling in the first three months of 


life and doubling again in the next six months,’ may be related to the appearance 


M. H. D Dormont, R. | and Prather, W Subdural Effusions Compli 
ating Bacterial Meningitis, Pediatrics 7:34 (Jan.) 195] 

9. Ried, H. | Subdural Effusions in Pyogenic Meningitis, Clin. Proc. Child. Hosp. 7:182 
(June) 1951 

10. Arnold, G. G Purulent and Serous Subdural Effusions in the Course of Purulent 
Meningitis, ]. Pediat. 39:191 (Aug.) 195] 

11. Steinberg, S. H., and Murphy, J. P Subdural Hygroma Complicating Meningococcic 
Meningitis, J. Neurosurg. 8:671 (Nov.) 1951 

12. McKay and others.? Smith and others.* Arnold 

13. Waring and Weinstein.2) Crook, Clanton, and Hodes Ross.! Denehy.°" Ballard and 
Miller.54 Hoyne and Brown.°* Kaufman and others.°f Banks and McCartney.‘ 
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of symptoms of cerebral dysfunction early in the course of the effusion. lor the 
same reason, it is of the utmost importance to remove the membranes in these 
patients once they have formed. If allowed to remain, the dense fibrous envelope 
adherent to the pia-arachnoid restricts the normal growth of the brain and inter 
feres with the blood supply of the underlying cortex.' When repeated taps of the 
ubdural space give positive results, temporal burr holes must be made in order 
to determine the presence of membranes. Since these membranes are formed 
ifter a period of 2 to 3 weeks (the earliest being found in the present group after 
18 days), repeated subdural taps early in the course of the illness) may 
prevent their formation if fluid accumulations are successfully and permanently 
removed. In the present case, at the first operation, 25 days after admission, the 
membrane was of vossamet thinness and could easily have been overlooked had 
we not been alerted to its possible existence. At the second procedure, 60 days 
after admission, it was thick, well formed, and impossible to overlook. 

The indications for tapping the subdural space in the course of bacterial menin 
vitis have been well established. The persistence of fever despite evidence of an 
idequate bacteriologic response to effective doses of antibiotics after 24 to 4&8 hours 
is of the utmost significance. In addition, one must include focal neurological 
disturbances, seizures, bulging fontanelle, rapidly enlarging head, impaired state 
of consciousness, and persistence ef poor feeding habits, with vomiting and _ loss 
of weight 

Phe constant high protein content of the fluid removed from the subdural space 
indicates that the subdural effusions are exudates related to the meningeal inflam 
mation. The fluid differs from that of acute traumatic subdural hygroma, in 
which cerebrospinal fluid enters the subdural space through a tear in the arachnoid 
membrane. The protein content of the fluid in this condition is low unless there 
is an admuxture of blood, resulting from injury to the underlying brain.'' The 
cases of chronic subdural etfusion following mastoid and middle-ear infection in 
infants described by Venfield and by Dandy as a type of chronic subdural 
hygroma are of interest in that the fluid collections are reported to have arisen 


as a reaction to infection 


Several characteristics are shared by chronic encapsulated subdural effusion 


id chronic subdural hematoma after the red blood cells and the products ot 


cellular disintegration in the 'atter have been resorbed.’ \s in subdural hematomas 


subdural effusions are preaominantly bilateral, and the fluid) possesses a high 
protemn content. The membranes described and illustrated in the present case 
have the usual morphology of those found in subdural hematoma. Of signifi 
cance, however, is the singular absence of pigment-laded phagocytes and eosino 


philes, which are found in great numbers in the membranes of subdural hematomas 


14 ‘ | ‘ \\ Subdural Hydroma, urg 2559 (Oct.) 


Penfield, W.G Subdural Etfusion id Internal 
overy, Am. J. Dis. Child. 26:383 (Oct 


Hydrocep! ast witl 
lo. Dandy, W. 1 Surgery « 1 \ Monograph, in Lewis’ 


Hagerstown, Md., W. F. Prior Company, In 1945, Vol. 12. 
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of comparable age. The finding of positive cultures in six of the subdural effusions 


reviewed further establishes the condition as a distinct nosologic entity. 


SUMMARY 


\ case is presented of meningococcic meningitis ina LO-month-old infant com 
plicated by the presence of bilateral encapsulated subdural effusion necessitating 
surgical removal. This complication has become apparent only since the advent 
of therapy with the sulfonamides, penicillin, and the newer antibiotics and has been 


reported exclusively in the pediatric literature \ total of 39 cases has been 
iccumulated from all available reports. This complication may occur in the course 
of bacterial meningitis caused by a variety of organisms, including at the present 
time I]. influenzae, D. pneumoniae, N. meningitidis, Is. aeruginosa, the paracolon 
bacillus, and a hemolytic Streptococcus 

The significant clnical features leading to early diagnosis are discussed. ‘The 
pathogenesis of the lesion, the methods of management, and the possible sequelae 
of bacterial meningitis are evaluated in the light of present. the rapy with the 


antibiotics. 


6 E. 38th St. (16 
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Dr. JosEePH 


Persistence of a Tremor Consequent upon Acquired Liver Cell Disease. 


M. Fores 
were presented in three cases which had in common the unusual feature 


l The tremor 


Clinical observation 
n acquired liver cell disease 


a persistent tremor of long duration consequent « 
that seen in the earlier stages of hepatic coma 


ame character as 
\ man ag vith portal cirrhosis consequent upon prolonged chronic alcoholism 
had severe lives and recurrent ascites. While he was hospitalized for control of 
his ascite t characteri tremor developed and continued until his death, 123 days later 


The tremor was associated with a moderate degree of intellectual deficit 


1 51 had portal cirrhosis on the background of chronic alcoholism 


insutheiency and portal obstruction, there developed a charac 
tremor 


Case 2 \ man age 


During a period of acute hepatic 
bilirubinemia had disappeared. The 


cerebral disorde r during an 


teristic tremor, which persisted even after the 


was associated with other signs of 


became more pronounced and 
\fter having been present in 


episode of impending hepatic coma, precipitated by intectior 
approximately 233 days, the tremor disappeared and had not recurred 


Varying iwmtensity tors 
it the time of the report, three months later 
duration, of nonalcoholic 


ed 64 with portal cirrhosis of at 1 years 


of episode f mental contusion, dysarthria, and tremor 
tremor had been present 


CASI nan apg 
rigin, | three years prior to the 
time receding two years the characterist« 

| 


tual deterioration 
it acquired ase may lead t chronic neurological 


st character iture 


he tremor. Was 


Foley mentioned the characteristic spect 


Che syndrome described, in which mental symptoms are combined 


chronic alcoholism, has some similarity to polioencephalitis hemor 


the pathological process ‘n 


tent tremor in 
Wernicke May the localization of 
Wernicke’s disease 


M ) o not know what part of 
the belief that the tremor is produced by a totality of lesions 


the cases described 


Dr. JAM the brain must be affected to produce 
kind of tremor I ne to 
il ganglia, thalamus, and cerebellum 


the cortex, basi 
Neither clinically nor pathologically can this disorder be confused with the polioencephalitis 
of Wernicke. The pathological changes of hepatic coma are restricted to the astroglia; there is 
no involvement of blood vessels 
rhe tremor is not present at rest except in very severe cases, when the slightest stimulation 
is responsible for eliciting it, as in the case also of very severe cerebellar tremor 
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1) 
Dk. Leo ALEXANDER: Dr | 
there “wing flapping” at rest 
ith persi 
rhagica of 
nvolve an 
thi 


SOCTET) INSACTIONS 


Aspergillus Infections of the Central Nervous System. Dr. Susramani lyer, Dr 
Pritie R. and Dr. Raymonp D. ADAM 


Ivement ¢ central nervous system and meninges by Aspergillus were 


a man aged 23, there was a 10-month history of a progressive 


} 


bilateral involvement of the upper cervical roots 


ranial pressure Necropsy revealed chronic productive, granulomatous lept 


cervical region and posterior fossa. This had implicated nerve roots and pt 


hydrocephalus. Morphologically, typical hyphae were demonstrated in the 
and abscesses, and Aspergillus fumigatus was cultured trom the subarach 


Phe presence of a chronic sinusitis suggested a possible portal of entry 


mouth-old infant, symptoms and signs of a diffuse 
r six months, producing behavioral regression, seizure 
1 Intracerebral calcifications, a finding hitherto not described 


lemonstrated roentgenologically. Necropsy revealed chronic destructive 


were ¢ 
tained typical lus, but cultur 


menmgoencephalitus las Col 


attempted 


reported cases of cerebral aspergillosis were reviewed briefly 


Significance of Perceptual Rivalry Resulting from Parietal Lesion. [Dr 1). Denny 
| Dr. J. S. Meyer, and Dr. S. Hort 


PEIN 
disorders t stimuli, 


the lett lett sick son and of extra 
all these perceptual disturbances were imterrelated Ihe 


pha r hemiplegia 


without al 


s found to be direct 


he phenomenon ot wa 
fferentiating tl he extinguished stimulu 

mbinations « ili were vhole, within which poorly 

ires were climinated in rivalry waitl better differentiated. The unit) proce 


but the defect wi differentiation served by the parietal 
are manite spatial summation, whicl held to be 


n of the Disorder of spatial summation (“amorphosynthesi 


physiologs lis with corresponding | stimulus value tor cortical 


(“ideational axia’’) \ isual, tactile or feature can be accentuated 


\morphosynthesis is sharply distin shed om bilateral | ol 


speech, and imager 


disturbance 1 hi se CONS! 
is evident v 1 e result of 
xtinetion phenomenon 


vhether the assumed 


(Brodmann) 


important conclusion is that all sensation has a spatial 


in cases of parietal lobe lesions 1s a failure to synthesize that spatial 


t failure, and at the parietal level it has the aspect of a 


has what we call “morpl vnthesi Phe effect of pet 


iliar to cases of parietal 


ementary sel 
radiation amorphosyn ature 


wledge of its occurre vith visceral sensation. 
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Pwo case 
reported, In the first case, that cf IIs 
duced bstructive 
lor the tungus 
In the second case. that of 
finally, a state i decorticati 
| 
isperg 
Were not atte 
discriminative aspect f sensation on 
cause was assumed to be a vascular i i The disorders wer 
constant 1 ed 
to the deg 
alone ( 1 
entiated 
is identified with attentior 
the true 
motor react) 
the perceptual symbolism of thought, Sx agnosia’ ) 

Dr. Pa 1AN Phe visual attention 
hemianopsia ith the typical characteristu find the 
center ot line of a circle Phi ymptom ¢ together 
vith special involvement of the visual space percepti | \ondler 

‘ 
of the parietal lobe may involve the optic radiation or Areas 18 or 19 i 

Dr. Henry R. Vii Does this phenomenon ever apy to the viscera Does it eve 
involve headache on one side and not on the othe 

Dr. D. Dexxy-Beown: The most [es 

quality and that the dciett 
quality. Extinction is one aspect Of (i 
ill-or-none response in perception, \) 
eptual rivalry in heightening this process is a normal one, and 1s not pec ll 
nerve, cord, optic tract, or opt ol area ! 
parietal defect. We have no kn lll 
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The Stretch Reflex in Parkinsonism. Dr. D. DENNy-Brown, Dr. H. Styverartu, and Dr 


CHAMBERS 


Electromyographic observations showed that with progressive relaxation, with the limb 
supported, the rigidity and tremor of Parkinsonism could be temporarily abolished in the 
muscles in a given region. Such quiescence was most difficult to achieve in postencephalitic 
Parkinsonism, less difficult in paralysis agitans, and least so in arteriosclerotic Parkinsonism 
In such a completely relaxed state there is a small range of stretch of both flexors and extensors 
(5 to 10 degrees) without resistance (the “free interval”). Greater stretch then elicits a reflex 
stretch response in the stretched muscle, which differs from spasticity in that the activated motor 
units cease activity and return in rotation as stretch continues. This stretch is a lengthening 
reaction unit by unit, instead of a sudden dropping out of many units together, as in the clasp 
knife phenomenon. With more rapid stretch the units begin to cease discharge and return 
periodically as a group. This is tremor Chere is a brisk shortening reaction. The genesis of 
tremor and rigidity can thus be demonstrated in one muscl Phe interaction of these modified 
tretch reflexes in all the muscles determines the distribution of rigidity and tremor in a limb 
DISCUSSION 

Dr. D. DeENNy-Brown 1 should add that these phe nomena can be observed by simple clinical 
inspection and palpation of the muscles, if one knows what to look for. Complete relaxation 
of the muscles at a joint is more easily obtained in arteriosclerotic Parkinsonism than in paralysis 
iwitans, and less easily in postencephalitic Parkinsonism, when considerable perseverance 1s 
necessary When at last the muscles are fully relaxed, it is apparent that a small stretch of 
either a flexor or an extensor wall set up ire sh contraction, which ceases as soon as the muscle 


is slackened. If the stretch 1s continued, the contraction continues for a long period. Stretch 


of a flexor at one joint activates the flexor it neighboring joints, with the same prolonged 


tter-ettect For observation hn is of tremor at one joint, previous relaxation of the 


vhole limb is required because o i action between different muscles 


William Malamud, M.D., Presiding 
Regular Meeting, April 17, 1952 


Prognosis and Progression of Parkinson’s Disease in Patients Under Medical Treat- 


ment. Dr. Simon Markovicn and Dr. S. Scuwar 


Parkinson's disease ha ific cure and is variably progressive. [-stimations 
pecifie case s condition is ditheult and perplexing. The following study 
65 patients with Parkinson’s disease who were followed by one of the authors (R S 
three to five ars brings out certain gt t in estimating the future of patients 
ho have this malady 

The patients were all n four to five times j ar, examined by means of a number 
ol laboratory, as well a wu 1OMics 7 ‘ sit, and were under variou types ofl 
medical treatment 

\ll the patients were assessed as to their personalities, and, for the purpose of this communica 
tion, were divided into two grou] patients with stable deviations (A type) and those who were 


ul ble « bject t | sions 1 \ | l 
vulnerable or subjec oO depression nsive worriers, chronic complainers, patients witl 


extensive drive and ambition who were subject to extreme mood swings and would, in general 
parlance, be regarded as neurotic or as having difficult personalities (B type) 

The disease was said to be nonprogressive when the laboratory and neurological findings and 
the subjective reports of the patient in the beginning and at the end of the study were essentially 


the same 


SOCIETY TRANSACTIONS 


The following factors were found not to be related to progression: (1) presence or absence of 
a history of encephalitis in the past; (2) age at onset; (3) sex; (4) type of Parkinsonism, and 
(5) number of years between the study and the onset of the disease 

Personality type and clinical evidence of cardiovascular disease were found to be related 


to the disease, and the data are summarized in the accompanying Table 


DISCUSSION 


Dr. Schwab has tackled a dithcult problem, and his conclusions 
would be clearer to me if I more clearly understood what he means by progression. We agree 
that emotional stress is deleterious to a patient with Parkinsonian tremor and rigidity. However, 
1 should like to hear more of how Dr. Schwab estimated the progression of the essential disease 
in relation to worsening of emotional factors. Was the estimation of the state of the disease made 
from the patient’s condition when his therapy was discontinued here is a swing downward 
immediately after cessation of therapy; with some reassurance and encouragement however, but 
without further drug therapy, it 1s possible to obtain improvement. How did Dr. Schwab judge 
the actual level of the basic disease process then? It would seem to me that three days after 
removal of the patient from all drug treatment, when he had been taking a large quantity, would 


not be a good time at which to estimate the extent of the disease proc 


1 am disturbed to hear Schwab say that there was no difference between postencephalitic 


Parkinson disease and paralysis agitans, or at least between persons with a clear history of 


encephalitis and those with no such | y no my ex] t wostencephalitic patients do 


reach a reasonable stable state 


ANN also nphasize th differs m postencephalitu 
whopathic Parkinson's disease stencephalitic Parkins survival 
more has been observed frequently, w n idiopathic Parkinson's disease 
patients survive only t nuch shorter periods | ‘ progression in encephalitic cases 
is rapid after as im cas Parkinson's disei Its slow atter onset and more rapid 
later 
Dk. Hy 
particularly and prog 1 leals with both tl ilitic and the 
degenerative ty] 
permit valid conclusion garding thei ol t d ion at hanges resulting from 
the stress and strain of li \pparently, a considerable number of patients with Parkinsonism, 
both of the pos phalitic and ot the degenerative type, do surprisingly well with a moderate 
amount of medicati and a minimum amou p ision. On the other hand, there is another 
group which do well only with a great al « Ipervision d, the more effort that is put 
into anything fe ie better the results his pow rougl y Dr. Schwab's study 
Phe attention that a patient of this type needs is wot only y the continued adjust 
ment of the drug levels and the variety of medications tl al oftered him, but also with 
the adjustment to his environment 
Dr. WittrAM MALAM What was th ogt ion of the disease on the persot 
ality ; as the pre ssi ss accompanied by accentuation in personality 
disturbances words, what were the psychologic: fHlects « h not necessarily 


in terms of gan ts on the brain, but in tern the adjustment of the patient to a 


— 
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actors Showing Relation to Progression of Parkins s Disease 
Vascular Disease Wo Vaneular Diseaa 
Personality 
Type Progressiot No Progressior Progression No Progression Total 
\ ‘ ‘ l 
65 
B 7 | 
‘ 14 


PSYCHIATR) 


Dr. Viets suggested a form 

helptul. But was there any more inten 

know more about the two types included under 
ive-compulsive. Jelliffe spoke of obsessive-compulsive 
Parkinsonian syndrome. In Dr. Schwab's patients 


as there at 


ns are fundamental. Dr. Denny-Brown wondered how 
remove the patients trom drug therapy. Each time the 
i number of test 


including measurement ot 

r iree swing of arms 
ddition, w rded data as to how 
hen ©; nonprogressive when these 
entially the end, and throughout the period 
Mechcament were \vreement on the difference 


ind nonprogre 
paper, We 
Parkinsont 


ometi sun he | 


la ! integrated values adopted by 


rmation the meidence of encephalitis 
in thi r! the same patients were seet 


tory of encephalitis at a lat sit. A posi 
sis agitans as usually classified when plotted as 1 


ifference from postencephalitic Parkinsonism 


i time we tollowed the patients 


id adjustment « 


ry questionnaires 
the 
began to interfere wi 


unber of patients reterred for psyclnatric treatment 
ture eemed to be unaltered by the presence ot 


Pain Fibers in the Petrosal Nerves. and Dr. Jame Wu 
yreater superti as implicated by Gardner towell, and Dutlinger 
1 tact tigated turther the functions of the three petrosal 
middle cranial fossa. The nerves were stimulated in conscious 
indergoing trigeminal rhizotomy or petrosal neurectomy. Stimulation of the external 
vielded pan ve, cheeh r temple in two patients. In only 


petre sal nerve vas seen did the excitation of 
e consistently detimte 1 was referred to the temple, forehead, cheek r nose 
evoked on stimulation greater superficial petrosal nerve 


neuralgia (histan pl 


i tour of five patient 


a; petrosal neuralgia) and in five of nine other 
patient Phe pain was reterred t © ipsilateral ear, eye, or adjoming parts of the 
lhe re ponse Was pre babl aused by efferent impulses 


periphery, exciting pain fibers there nce tl 


head and 
setting up some event in the 


e pain did not 


peripheral end of 


the divided greater superficial petrosal nerve was stimulated, did occur at the same voltage when 
the central end was stimulated, and persisted after trigeminal rhizotomy The three patients 
vith Horton's neuralgia whose clinical pain was reproduced by stimulation at 


the neurectomy the other wo patients 


operation were 


were tot 


pIsct 


De. BerTRAM SELVERSTONI Dr. Sweet and Dr. White may be interested in one of my 


complaints were typical, but, in addition, she 
had severe radiating pain along the mandible, without 


recent cases of Horton's syndrome. The patient’ 


aly suggestion of a trigger mechanism 
\iter fruitless attempts at treatment by conservative measures, she agreed to exploration of the 


4 
A. ARCHIVES OF NEUROLOGY AND 
rogre disease second, what type of psy 
portive psychotheray] vhich | am certal 
ve rm of treatment I should al like te 
the B personality tvpe: the evelic and obsessive 
itferi ( mav develop as a result of the 
ere these traits present both before and after the onset of the disease, and \ii'7ii 
entuatiot | these traits as the disease progressed 
1) KOBE CHIWATI lhe questi 
© measured progressiol We did not 
if t came 
it wee 
te ‘ 
bservation 
ot ort ive ome mtd 
vel ovel ivall 
tive toy . htained in 65% Paral 
proyre net i voificant 
lhe tive years covered by the report was the length (ii EEE Son: 
Park ease much longer 
et is emphasized the need tor control medi 
cut 
We trie toy cletermine hether the DB. personality was due to the disease, ot hether it wa 
' rse by the allne We used the Rorschach test, personal 
il ther met «| Cour re iit niche ate hang it basic per 
me patients manifested a reactive depression when their disease , 
cial, economical, and sexual activitte \ 
overreacted to their disease Personality sti 
Parkinser lisease 
the ‘ 
call 
Pan Va 
reheved 
S S10) N 


middle fossa, with use local anesthesia. Stimulation an unusually large dural 


all vessel in the 
position of the middle meningeal artery reproduced her p gether with severe pain behind 
Howed medially, was tound ners trom the foramen ovale 
he accessory meningeal 
artery, but it w } ‘ han the all t niddl geal artery, emerging trom the 
foramet h vessels w | addition, che mandibular nerve was ‘sectioned 
time of this report, both types ot pain 
iperticial petrosal nerve was not disturbes 

large accessory meningeal artery ¢ 


listribution of the mandibular nerve 


feel thi stimulating these patients, with local 


t and have been interested im stimulati 


his can with very little discomt 
vhole per: nm ¢ lone with local stl Mur anesthetist have 


ipplementing e tl gh infiltration with procaine, with ¢ tht dose of thiopental 


and inhal ! trous oxide and trichloroethylene 1 Within 


time the gas has been disconnected one usually has a cooperative patient who cat 


inder local ¢ st the entire time Vite 
has little recollection of diseomt 


period of observation is nece 

iths does not suthee with re 

Horton's neuralgia, man 
our patients said 


vere pains only in the 


Effect of Electric Shock on a “Normal” Person Under Recent Stress: Experiment 
Elucidating the Influence of Electric Shock on the Defensive Operations of the 
Ego. Dr. Lro 


In this study | il disregarded atter electric shock tripped of it 


ciated connection manne siste! he detensive operation known a isolation 
Neutral events | and attet tre ful event were cle: remembered 


] 
the electric hock 


Clinical studies, to | | nies it tl ousal or enhancing 


defensive peration hock treatm 
probably for thi the lectric shock therapy an tl condition i 
Of nS at ebb, ineffective or 


mehecth ve 


vhom you may remember 
md that when hi ubye 
pictures tl 
ese experiment 
were related to tl 


patient after his 


BERE wonder 


patient remembered 


| 
‘ been responsible for the radiating pain along th 
Be Wa You anesthesia, 
is a cruel, brutal thing to d Dr. every 
i thre 
minutes ot the 
been completed, he can be put to sleep ag se 
De. W uM H. Swe One must pomt out that a long al 
betore sound conclusions can be drawn; | fear that several m pect 
to many pain problen This is especially true of patient \ yoo 
vhom have long periods of remission trom pan lor example lon't 
know yet whether this operation has done any good, for | have sc rin 
time 
1 am glad Dr. White emphasized that we are not being rough on the patient Phe stamul 
are of vet briet duration, and we. start ith a signal that causes no pain at all and thet 
increase it only until the patient just feels the pau It enables the patient to report better, a 
vell as keeping m more comtortable 
it It 1 
evere] 
regressive psve th tate but that 1t 1S mim on fact. disturbing. in those conditions n 
vhich detensive peratiol ire already disturbing] ilerted, constituting an obstacle to treatment 
‘ and recover, i anxiety tate 
Dr. W 1 Ma 1 
reported the results of ex] { 
isked to describe the deta 
certain iten thre peripl 
of the subject In repeats 
vere left out or distorted ! 
get any dreams trom his ii interviews following the accident 
Dr. why Dr. Alexander chooses to interpret this repression 
or disregard, as an example of Freud’s concept of “tsolation” rather than of his coneept of 
“denial Presumabl on the day the [iB the episode and disa ciated the 
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affect from it, it was isolation, but until then it would better have been called denial. I wish 
Dr. Alexander would elaborate a little more on his concept of the effectiveness of shock in those 
disorders in which the defenses are weak and exhausted. I should have thought that a mute 
catatonic patient was not a person with a weak defense, but, rather, one whose defense was 
functioning so strongly that it was almost perfect. Yet we are familiar with the improvement 
in clinical status which electric shock brings about, at least temporarily, in patieats with catatonic 
states. I am not entirely satisfied, in fact, somewhat disturbed by the generalization that weak 


defenses are helped by shock therapy and strong defenses are not 
Dr. Paut B. JossMANN: In regard to the defense mechanism mentioned by Dr. Alexander, 
it is surprising that there was no amnesia for the events immediately preceding the experimental 
shock treatment, which should have caused a severe emotional stress. It is questionable, there- 
fore, whether the forgetting of the accident resulted from a true retrograde amnesia. I should 
like to have Dr. Alexander comment on the selective mechanism of forgetting in this unique 
experience 
Dre. Witttam Maramup: [ had a patient, a jockey who fell off a horse and sustained a 
concussion, with partial amnesia from the accident. He remembered the details but insisted that 
the accident happened to his uncle. It turned out to be an uncle whom he hated 
Dr. Leo Atexanper: I agree that this problem is a fascinating one. I think I have 
answered Dr. Malamud’s questi \s to Dr. Bloomberg’s point, I think that the mechanisms 
of isolation and of denial are cl related, both being strongly active in obsessive-compulsive 
tates Both these mechanisms are greatly activated after convulsive electric shock. Obsessive 
compulsive states do poorly after convulsive electric shock because it enhances what they 
already have too much of 
Only memory of the accident itsel vhich was really disturbing to the subject, was 
blotted out. In ordinary retrograde amnesia the memory gap would certainly have been more 
compl and less selective The selectiveness of the gap is certainly in favor of a defensive 
repression —isolation and denial 
\s to the problem of weak s strong defenses in catatonic schizophrenia, the catatonic 
patient certainly does not do as \y with electric shock as one might surmise from some 
tatements in the literature hall talk about that soon before the Massachusetts Psychiatric 
Society The results are not as perfect as one might hope tor because of that very fact—the 
defense in schizophrenia ¢ enhanced and alerted Schizophrenic patients, therefore, do better 
insulin coma, which first lowers the defenses and then helps the patient reorganize them in 
i more balanced mannet Catatonic patients react relatively better to electric shock than do 
patients with some other types of schizophrenia, because their severer regression is a relatively 
effective defense | should grade regression as a poor detense However, statistically 
even catatonic patients do only slightly more than half as weli as depressive patients. 
Dor. Jossmann’s question is an interesting one, namely, why defensive repression did not 
ome mto play against the « xperiment ‘ ason may be that this Mian had an unreason 
le lack of fear in regard to it and a strong des to undergo it. My generally encouraging 


inner with patients may have added to his lack fear. But the most important point seems 
me that there was desire to have punishment because as smarting under a recent 
xperience of failure, although he hi obviously rationalized that away. I believe, however, 


ot repress thi hock au | had anted 


2A 

tha he i receive shock 
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Abstracts from Current Literature 


EpiteD BY Dr. BeRNARD J. ALPERS 


Physiology and Biochemistry 


EFFECT OF INTRAVENOUS PAPAVERINE HYDROCHLORIDE ON THE CEREBRAL CIRCULATION. 
H. W. Jayne, P. ScueinperG, M. Ricn, and M. S. Bere, J. Clin. Invest. 34:111, 1952 


The purpose of this paper was to report the observations on the effects of intravenous 
injection of papaverine on central blood flow and metabolism in 18 subjects, as measured by the 
nitrous-oxide technique 

rhe authors found that intravenous administration of papaverine hydrochloride, in doses of 
0.2 gm. injected in 20 minutes, resulted in a 13% increase in cerebral blood flow, a commensurate 
decrease in arterial cerebral venous oxygen difference, with no change in cerebral oxygen 
consumption, and a de crease ml Ce rebral vascular resistance and cere bral venous oxygen tension 
It is their belief that the mechanism whereby papaverine increases cerebral blood flow and 


decreases cerebral vascular resistance is its direct vasodilating effect on cerebral vessels 


Acrers, Philadelphia 


ECEREBRATE STATI \ ATED ITH SUPRATENTORIAI SPACE 


H. FREEDMAN, J. Neurosurg. 9:5 an.) 1952 


decerebrate attitude has always been recognized as of grave prognostic 
import, especially wl it comes in the course of supratentorial space-taking lesions. It has been 
the opinion « any tl the supervention of the decerebrate attitude militates against, if not 
actually ssibility of recovery regardless ) therapy This report) present 
evidence indi ing at prompt definitive surgery may be lov survival and, in many 
mstances, | mplete recovery 
selected for tl ( \ uc ‘ a period ot three years In all 
ap priate surgical therapy 
remainder there was involve 
ment of « or botl xt ithe ) id nk ying conditions included subdural 
hematomas, +; temporal lobe tumor y Gi al lobe abscess, 1 case; epidural 
hematomas, 3 ,d luti em al lobe following ict trauma ad, 1 case 
In m improve 
ired after 
itment 
vere and incapaci 
this seri 
no correlation 
chrate attitude pri O opel | the eventual outcome 
epeated periods of decet ities ad tisfactory recoveri 
lecerebr ite tate 
of circulation in 
obe throug! 
indy 


e-taking 


Ipl la 


9:229 (Marcl 


McEachern repx 


RECOVERY FROM |) 
SOS 
| 
t dystunction of the midbrain occurring during the irse of Iipratentorial spac lesion 
hould be a signal for immediate definitive urge! 
LuMBAR Disc Prory \ Users SIGN D. MckKacn Newt 
195 
BE ts a helpful sign in some cases of protrusion of a lower lumbar disk. Wohet 
calizing tests and myelogra give no clue, the mi ma ‘ t wcesstul surgical explor 
tion and removal of the offending dish 
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back on the affected 
timulation Phe sensativ i cribed as “spreading,” “vibraty 
asant and unusual his respect it embles “thalamic” overres 
irea usually extends from the I r costal 
onto the buttock, « the 
loin it extends forward ly to about 
ve corresponding segmental areas « the antert 
egmental in distributior 
trong reflex contraction of posterior spinal or 


accompany stimulation of the skin, even when the stimulus 


seems to be referred hy algesia and ) it involvement 


once after operatior \ pe explanati lay be in the intersegmental 


dura and ligamentous structures , te] 
itladelphia 


BERING, Neurosurg 2275 (May) 


\ complete study of each component of the cerebrospinal fluid i ssary before 
iology of the fluid can be ac ly deseribed. This paper ! i study 
omponent, water. With deuterium oxide (1.0, heavy water 
m between blood and brain and cerebrospinal fluid 
vdrocephale 
Bering tound that water exchange between the blood and brain and cerebro 
at a molecular level. The accumulation of cerebrospinal fluid is an independent phe 


Equilibrium is established very rapidly between the bran and pinal cord 


intravenous injection of DLO. The appearance of DLO in the cerebrospinal fluid occurs simul 
the cerebral ventricles, the cisterna magna, and the spinal regions, at a rate tha 
the surtace area-volume ratio of any compartment considered 
id plexuses are unimportant in the major [DLO exchat cerebr 
Circulation of cerebrospinal fluid through an intact subarachi Wi not necessary 
iter exchange into and out of the cerebrospinal fluid, brain, or spinal cord 
Since water exchange offers no explanation of hydrocephalus or of why cerebre 


t flow, more investigation into the other components of cerebrospinal fluid is necessary 


Philadelphia 


VLTERATIONS OF BASAL 


2:222 (May-June) 1952 


In an attempt to understand what happens to Parkinsonian tremor during sleep, t 
Ix patients with basal ganglion disease was compared with that of a normal 
ul subjects) while awake and while a leep 
Parkinson noted persistence of tremor in advanced case { “shaking palsy” during 
iny authors have commented vw disappearance of tremor during slee] From. the 
t study it would seem that the slow, typical tremor ars during sleep, although 
itie! ase may not have been at an advanced enough permit an unequivocal 
However, of greater interest was the appearance of a tremor during 
of which were indistinguis! from the tremor of the control gro 
leep, which, in turn, was the same as that of the control group while awake 
Friedlander suggests that centers in the central nervous systeim maintaining wakefulness 
role in the production of Parkinsonian tremors which they do 1 in the 
f normal tremor 


Che depth of sleep in these studies was measured by the electroencephalogram There seemed 


be no relation between the electroencephalographic pattern and the frequency of a tremor 


Philadelphia. 
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etized cats intravet in n of choline blocks neuromuscular 
the blocking level fibrillation and repetitive firing 
ingle nerve volley | irterial injections of choline have 


In preparations blocked 

store neuromuscular transmission, al 
end-plate potentials from the gracilis 
mecrease in the peak voltage and a low } 1 the threshold voltage 
decurarization The neuro 
hold observed can be ascribed to 


agated responses contribute to th 


depolarization at the 
e in the end-plate potential must, however, be duc 
line may increase the output of acetylcholine trom 
time course of the end-plate potentials could be 
eretore, does not act by inhibiting cholinesterase 


present at the neuromuscular junction in 
re «ke eribed 1 discus ed 


PHomas, Philadelphia 


Neuropathology 


VIiTH DESTRUCTION OF THE HOMOLATERAL RED NUCLEI 


and T. Nicoresco, Rev. neurol, 80:677 


served a ci of a posteroanterior, through-and-through bullet 
yed the corpus Luysti and nucleus ruber, as determined by 


serial 
tudied with for myelin. Clinically, the 


patient presented 


pyramidal tract, lett-sided 
intention tremor, pendular deep reflexes, nystagmus, Parinaud 


v, bilateral difficulties referable to the 


rhances, and psychic ditheulti Numerous other structures were 


Luysi and red nucleus, i. e., the vermis, quadrigeminal bodice 
and many structure surrounding the red 


frontal Though there \ 


nucleus and 

is no major hemorrhage 
sed distant areas of softening 

iballismus ts ase phenomenon of the extrapyramidal systen 


l of the « uysu, but that this release occurs only with an 


the red nucleus a link 


Washington, ¢ 


PILEPSY, MYOCLONIA \ REPORT 


Neurol, 118:364, 1949 


malformation 


BoGAERT, Monatsschr 


a woman aged 
order of the extremuiti as arachnodactyly 
on the basis of oligophremia., Neurologic exami 


n standing and speaking, ataxia in performing. the 


positive Holmes phenomenon, and hyperactive deep 


xtremities and left ankle clonu epileptic seizure 


be controlled by medication ( movement 
muscles of the neck and shoulder girdle 
or day Phe movement 


r the lett ide of the br 
raretaction apparently related 
\mmonis and lamellar lesion 
teral column 


Wi 
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RACTS FROM CURRENT LITERATUR! 259 
EFFECT OF CHOLINE ON NEUmmUSCULAR TRANSMISSION IN THE CAt O. F. Hutrer, J 
Physiol. 117:241, 1952 
It lecerebrate and anest 
of the muscle, in response t 
> etiects and ati 
the most striki 
howed that bot il 
muscular block and the redu 
motor end-plate region by « ine Che inerea 
to another mechanisn It wyested that cl 
the motor nerve-ending hange the 
chine was giver Choline, tl 
The qwestmm whether choline is ever normally i 
LESIONS OF THE CORPUS Lys!) 
Without Hemipa M 
Nov.) 1948 
Nicolesco and Nicolesco ot 
wound of the head which destr 
Whole sections of the brat 
mes Mer sige, 
hypothalamu is well as in tl y 
the bullet track, the interrupts 
that hes 
caused by of the 
LEGAULT, 
Hee VIANIA WITH 
FA ( E. GyMyLeEa | \\ sychiat. 
M ind van Bogaert report the ca ( f 
t 
Phere is evidence of dementia developing 
; occurred once or twice a month and could not 
of vari muscle grouy involving especially 
ind the muscles of the lower extremities, might 
asynergic and mh ebm and might predominate on the righ 
Histopathologn tudy revealed small foci if cellular 
functional vascular disturbances, as well as necrosis of the co 
t the cerebellar rten Phere were also degeneration of thi { 
trie rd adjacent t the medulla and degeneration of the total livocerebellar ysten ma il 
eal ra Vnaptic deg the lentate nucicu ETSKY New 


/ VEUROLOG) IND 


Psychiatry and Psychopathology 


IGN OF ORGANIC MENTO 


M. GREEN, ». Benper, Neurology 2:46 (Jan.-Feb.) 1952 


In the course of sensory studies by the method of double simultaneous stimulation, it has bee: 
observed that patients with mental changes may show perceptual evrors which are not demons 
trable by routine single stimulation. When stimuli are simultaneously applied to the cheek and 
the hand (face-hand test), patients frequently report only one of the two stimuli, or, when 
reporting the two stimuli, mislocalize one to another part of the body, or even into space. Thes« 
changes in perception are seen in repeated tri: of the face-hand test and seem to form a 
consistent part of the syndrome usually labeled “organic mental syndrome,” or 
p ychosi 


“organi 


Ihis report is based on a study of 400 patients who manifested cerebral dystunction 


form of an organic mental syndrome, due to a variety of causes These observations on the 
face-hand test in patients with organic disease of the brain were compared with previously 
obtained results of similar examinations jormal adults and children and in adult patients 
with schizophrenia 


found that patients with an organic mental syndrome make persistent errors in test 


with double simultaneous stimulation of the face and hand. The errors are usually made in the 


hand. ‘These errors are made on multiple trials of the face-hand test and on subsequent exami 
nations on repeated days Phe normal and the schizophrenic adults, however, do not mak 
persistent errors 

Phe authors conclude that the face-hand test has clinical value It furnishes a diagnostic 
ign of the organic mental syndrome Phe persistence of errors on face-hand tests in an adult 
strongly suggests an organic mental syndrome 


\_pers, Philadelphia 


An INVESTIGATION OF THI Psycuiatric ASPECTS OF DISSEMINATED SCLEROSIS 


Pratt, J. Neurol., Neurosurg. & Psychiat. 14:326 (Nov.) 1951 


An investigation was made by Pratt of 100 patients with disseminated sclerosis and ot 
100 control patients with regard to premorbid personality, emotional antecedents of the illness, 
and psychiatric, emotional, and intellectual changes following the illness 


No specific premorbid personality type could be defined in patients with disseminated 
sclerosis. Emotional stress antedating the onset or relapse of disseminated sclerosis was 
considered to be of occasional significance. A significant number of patients with disseminated 


sclerosis stated that an emotional stress, often of a specific nature, led invariably within the 


lapse of a minute to an exacerbation of symptoms due to a preexisting lesion 


Anxiety, hysteria, and psychosis were found not to be features of disseminated sclerosis 


However, emotional lability and intellectual impairment were found in a significant proportion 


of patients with disseminated sclerosis, especially in those with pronounced neurological disability 


Philadelphia 


Meninges and Blood Vessels 


ANTHRAX MENINGITI REVIEW OF THE LITERATURE AND REPORT OF 


\UTOPSII r. H. Hatcur, Am. J. M. Se. 224:57 (July) 1952 


Two CASES WITH 


Haight reports two cases of anthrax meningitis. One patient was a wool sorter in whom 


cutaneous anthrax developed, followed in five days by meningitis despite treatment with 


penicillin. He died 24 hours after the onset of cerebral signs. The second patient had no 


anthrax lesions outside the nervous system. She died despite aureomycin therapy 


organism was tsolated in the spinal fluid of both patients. A brain abscess was found in 


second case 


BERLIN, Mount Vernon, N. Y 


Pur Face-Hanp Test as A DitaGnostic S Sys M. FInk, 

CCE 
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STREPTOCOCCAL MENING FOLLOWING DIAGNOSTIC LUMBAR rUR BAUMANN 


and L. C. Kocn, Ann. Int. Med. 36:1090 (April) 1952 


\ young man in good health was subjected to a routine diagnostic lumbar puncture. Within 
18 hours there « loped % infectious meningitis due to a microaerophilic Streptococcus, 
which subsided witl ssive penicillin therapy 

There % robably several routes whereby a virulent organism can be carried to the 
meninges by means of a lumbar puncture In the experimental animal a lumbar puncture 
performed within a few minutes of the injection of a large quantity of virulent organisms into 
the blood stream will almost invariably result in a meningitis due to the injected organism 
The theory has been advanced that the sudden lowering of the spinal fluid pressure in some 
manner breaks down the blood-brain barrier. Another hypothesis is that the needle, passing 
through small venous or capillary channels, carries organisms from the circulating blood 
directly to the meninges ie site of injectior 

In the case reported there was no preexisting septicemia. The organisms therefore must 
have been introduced into the spinal canal by means of the needle. This either was improperly 
sterilized or was contaminated as it passed through the skin by organisms which had not been 
eradicated by the ordinary means of antisepsis. The authors believe the latter was the source 
of infection in this case 


Philadelphia 


CLinicAL COMPLICATIONS OF CEREBRAL ANGIOGRAPHY. K, H. J. R. Gay, and 


R. J. Goopatr, J. Neurosurg. 9:258 (May) 1952 


The purpose of this paper is to summarize the untoward effects of cerebral angiography 
as the authors encountered them clinically in 150 cases in which they performed cerebral 
angiography (174 angiograms). In this group serious untoward complications were encountered 
in 17 cases, with 5 fatalities. In two instances less serious, though alarming, signs were noted 
Case reports detailing these major complications are given 

The clinical complications of cerebral angiography are summarized, and the etiological 
factors involved in their production are discussed. The means of avoiding complications, as 
well as their treatment, are summarized 

Abbott and his colleagues suggest that (1) percutaneous angiography 1s the method ot 
choice, and probably is followed by fewer complications; (2) thorotrast® is the medium of 
choice in those cases in which degenerative or inflammatory cerebrovascular disease 1s sus 
pected; (3) iodopyracet (diodrast®), though irritating to the vascular endothelium, 1s com 


paratively harmless in low concentrations and small quantities 


Cerebral angiography is not an altogether innocuous procedure, but it is an important 


advance, and an addition to the diagnostic methods available in intracranial disease when it is 
used with certain precautions and technical skill. The immediate recognition and treatment 
of complications associated with its use are imperative, and many times therapy will be 
successful. 


Atpers, Philadelphia 


Diseases of the Brain 


VARIABLE OPHTHALMOPLEGIA DUE TO ANGIONEUROTKI DE) and 
SCHLEZINGER Arch. Ophth. 46:655 (Dee 


A\ngioneurotic ed - lw cause of hthalmoples is extremely rare Because of thi 


Fry ind Schlezines 


\ married white woman aged 25 had ily history alle sin both parents and 1 
maternal uncle. Repeated examinations of the patient at various intervals verified the impres 
that there pronounced, unpredictable alteration ! abnormal neuro-ophthalmological 
status. At one time there partial ptosis of the left eyelid and limitation of external gaze 


bilaterally, as well as limitation « pward gaze in the | ve Three d | 


id 


ter there wer 
marked ed ma of tl yi VCl al almios | ) 1 | right lid, vith deviation of 
the right WHA and mW | uring tl nex lavs, the edema ibsided but the 

vas covered the right 


ward and 


= i 
PRA I] RRENI LITERATUR! 
‘ 
8 
eye could be brought back to the primary position trom the deviated ] hon dw i _ i”! 


EUROLOG)S IND PSYCHIATR} 


ht eyelid appeared brawny and desquamating 
valpebral edema remained, with slight ptosis of the 
i the right eye \ similar episode developed 24 


ut within 48 hours the condition had spread 


is complete subsidence 


outward and upward 


itient Investigates evid itivity the scratch and intracutane: 
The examiner wa o whether the elimination and the avoidance 
vould aff a diet was recommended on the basis of this 
patient wa i to i id i lan poss Since she manifested 
inmediate on histamine at 1 cold, as well as a delayed 
latter, a course of hyposensitization with Staphyl s te , as well as an 
up tolerance to histamine, was arranged. Since the patient soon became pregnant, 
ible to maintain direct su ision and observation from an allergic standpoint 
tate: “Angioneuroti la tends to be resistant to therapy unless a specifi 
is discovered and can be eliminated; as a rule epinephrine and ephedrine art 
ontaneous recovery ha said to occur with vlyvancing ave, and the prognosis 


relatively better in. the in which hereditary predisposition is lacking.” 


Spaetu, Philadelphia. 


PRA NCEPIIA PROBLEM RECOMMENDATIONS FOR 
Repucing Morvariry. Watker, W. W. Moore, and J Simpson, A. M. A. Arch 
Otolaryng. 55:182 (Feb.) 1952 
tranasal encephalomeningocele probably occurs much more frequently that is indicated 
he number of reported case \ review of the literature indicates that the occurrence of 

il encephalocele has been associated with an extraordinarily high mortality Che 
al causes of this high rate in the past have been failure to appreciate the nature of the 
and ill-advised intranasal procedures 1 have resulted in meningitis 

first essential in reducing the mortality is a correct diagnosis. Any nasal tumor dis 

a newborn baby or a child is likely to be an encephalocele, since polyps and 

children. The pedicle always leads to the superior limit of the nasal 

mass itself often protrudes from one nostril and may be visible in the pharynx. It 

ft and compressible and may weep cerebral fluid. Though it may be cystic, aspiration 

izardous because of the risk of meningitis. Rhinorrhea is frequently evident, and the root 
nose may be distended by the intranasal mass 

authors advise against any intranasal procedure which may iuitiate leakage of cerebré 

mit fluid, once the diagnosis has been mace \dequate chemotherapy should be instituted 
any significant nasal obstruction exists, a tracheotomy ts indicated. Intracranial repair of 


cerebrospinal-fluid communication should be performed as the primary operation If there 


ny persisting nasal obstruction, it can be relieved by the intranasal removal of the hernial 


In their view of the literature, Walker and his c found a total of three cases in 
which intracranial repair of an intranasal encephalocele Wi successtully carried out They 


resent their case of the lesion in a baby girl which was similarly treated, with a successtul 


Atrers, Philadelphia. 


CUTANEO! NEUROFIBROMATOSI (VON RECKLINGHAUSEN 


W.S. Watsu, and T. H. Crarke, A. M. A. Arch. Surg. 64:813 (June) 1952 


Sixty-one patients with cutaneous neurofibromatosis were studied, with particular reference 
associated lesions of other organs. Osseous changes and mental disorders each occurred i 
the cases; ocular diserders and other congenital detects, in 18% Brain tumors were 
ent in 14%, and spinal cord tumors, in 5% 
Sarcoma was one of the most serious complications, with an incidence of 16% in this series. 


The sarcomas associated with neurofibromatosis are rarely cutaneous but arise from deeper 
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tructure Phey i\ ij Pr prognosis even alter radical extirpation Ince they tend t recut 
locally or to metastasize. On the other hand extirpation of bemgn cutaneous neurofibroma 
carrie 1 I ! ter malignant degeneratior nor is neu fiber natos per e a contraindication 
to surgery 

Garand Rapids, Mi 
| iA RAPHIC CHANGI N Prot Bones \\ 
RA A.M. A. 149:1522 (Aug 1952 
The svndrome f boxing encephalopathy is probably due to n tiple concussior mor 
' ’ rhage is We is to contusion ar laceration it bran lt the trauma sustained 3 vel 
ris mild but repeate it intervals that do not permit ¢ brain to return to normal functioning 
ermanent damage may result 
Investigations have heer reported 1 thre value 1 thy electroencey ilogran thie 
detection of brain injurie In the state of ( ra regulation ive been set up by the state 
athletic Commi n as follow l. A professional boxer must have an clectroencephal gram at 
feast once a year. 2. In the case of a “knock-out” an clectroencen logram must be done thi 
boxer tha w1ous recording 
Phe purpose of this article is to ree rd, a no imitial report, the result btamed with t first 
year's electroencephalograt n Colorado and to attempt to evaluate the w rth of the elects 
Comy ry electroencephalographic examinations were n ide on 24 professional boxer \ 
tatistically mcreased imeimdence of dysrhythmic electy encephalograms was found j 
nine boxer y ( nt ern Chere was some indication that men Who had been knocked 
ut yer everer electroen pl il vl turbar 1 ( W had 1 t beer cked 
ut hom listurbancee were more trequent im the y Inger men than m the older me \] 
il genera eal ‘ il tewer ele troencepha eral isturbanet 
Busse at Stiverman present the case of a boxer wi Vas finally suspended from boxing 
argely on the basi I progressive electroencephalographic abnormalitic From their finding 
they cor ide that periodic, compulsory electr encephalographic examinatior contribute to the 
protection of boxers and ld be a required part of routine examination 
\LrERS, ia 
\ sR | Pri rARY VDENOMA ( | | | R. ind ¢ \\ 
Bary Neurosurg. 9:177 (Marel 19 
Phe author resent another aspect of the kaleidoscopic pituitary syndrome viz., the vascular 
lesions occurring in pituitary adenoma 
Pituitar denoma ccasionally tend t ndergo vascular change ch as massive hemor 
rhage or larction Phe resulting clinica yndrome is dramatic and pu zling, as tl idenoma 
may prey \ ive produced minima 1 yinpton Phere 4 cute Nset of grave intra 
cranial K i ubarachnoid r intracerebral hemorrhage r extraocular 
iraly may rapidly develoy Secondary Facute panhypopituitarism (with adrena 
Msulhciency) trequently complicate the picture Phe cerebrospinal fluid either IS blood roma 
moderat lymorphonuclear pleocyt Roentgenogran the skull disclose typiea 
intrasellar e1 1 €arotid angiography may be required ¢ differentiate the condition fron 
bleeding intracranial aneurvsn 
é If severe | Pvision or extraocular paralyses have develore irly operation is indicate 
provided there are no acute hypopituitarisn ver, the clinical syndrome j 
dominated by Ol severe panhypopituttarisn irg:cal treatment is inadvisabk ind 
even X-ray tre is dangerou upportive hormonal theray hould then be giver 
The authors report three cas vith good outcome In two treatment i urgical, and it 
the third, with radiation an rmone 
ALPER Philadelp| i 


Psychiat 15:54 (keb.) 


ia. In additior 
en this is extremely brief, there may be further 


ccurred before the 1 Iry In this paper 
efects u IX Cast 

ud injury Phey 
memorizing and 


onstitute 


mien 


retrograde 


furthes 


ed head injury from the point of view of residual 
ry detects of the kind described ases there was evider of a memory 
extending beyond the retrograde sia as clinically ascertained. It was 


that, regardle the lengtl th retrograde ammnesias 
than a tew seconds are more likely t described 
with retrograde amnesia lasting only a few 


thors conclude that the tull extent of memory defect tor events preceding the injury 

necessarily given by the duration of retrograde amnesia as conventionally ascertained 

there are two separate aspects of the memory disturbances following head injury 


the short, and usually complete, retrograde amnesia, and (2) more diffuse and widely 


events \n evaluation of both these factors 


distributed disturbances of memory for pretraumatic 


might be of value in assessing the progress of recovery and in leading to a more accurate 
ippraisal of the extent of general cerebral disturbances ‘ ; 
‘ \LPER *hiladelphia 


NCEPHALITIS WITH PNEUMOENCEPHALOGRAPHIC FINDING 


RESEMBLING THOSE Ot 
OccurpyInG LESION \. GUHER \ PIACOUADIO 


a med. argent. 39: 22) 1952 


and A. FERNANDEZ, 


\ patient admitted to the hospital with a history of 


progressive weakness of the right lower 
extremity of two month's duration revealed hemiplegia, predominantly crural, with 


pyramidal tract signs on that side, and weakness of the right lower part of the face Jacksonian 


woted during hospitalization \ir studies showed 
1 space-occupying lest the lett side of the brain; there 


seizures ending im | msciousness, were 1 


was no papilledema The patient 
improved spontaneou third pneumoencephalogram, done 25 days later, showed a dilated 
ventricle on the lett side 1 authors assume the 


existence of a focal encephalitis of viral origin. 
New York 


JeEuROLOGIC D1 with AcHYLIA GASTRICA. H Arq 


neuro-psiquiat 
(March) 1952 


Canelas studied 53 patients with gastric achylia and neurologic changes lhirty-one were 
men and 22 women; 47 of the patients were white persons; 3, Negroes, 


Fifty-two complained of paresthesias Nineteen of the 52 had diminished sensation with a 


peripheral-nerve pattern Twelve had tenderness of the calves In 


and 3, mulattoes 


five dissociated sensory 
[wo patients presented alterations 


No case of muscular atrophy were noted. One patient 
had facial diplegia Iwenty-two had only posterior-column 


changes were found, indicating intramedullary involvement 
in electrical excitability of the muscles 


involvement. In one the only 
Sixteen patients presented dissociation of vibration 
No patient had segmental sensory changes with normal vibration. If the 
methods used for checking vibration sense are precise, changes can be picked up much earlier. 
The author suggests the value of using the biothesiometer for 


objective finding was diminished vibration 


and position sense 


measuring the threshold of 
vibration sense. Proprioceptive changes were severer in the lower limbs It was noted 


Memory Deri \eTER Heap Injury M. and O. L. Zanew Neurol., 
curosury. &§ 1452 
Retrograde amnesia wally of short duratior ilmost invariably present cases of closed 
ead it f sufficient intensity to produce 
to the residual retrograde amnesia, even wl 
cakne n the memory for event vhi i\ t 
\\ Zanewill analwze the meidenes nad 
hi the patient ippeared t ive made i 
ite that me cases, cde pte lack i re 
te ence fault recall of pretraumatic events may be serious enoug tO ao minor 
I tal disability 
Phe principal dysmnesic feature ! ere (a) gaps mmmmmmory for events leading up te 
the accident, yet not falling within the duration of BB sia: ( hazy and ill-defined 
recollection of event vhich had cecurred up to a weel r more before the accident. and (: 
turbances in the recall of sequence of recent event 
men 
def 
nicl 
nger 
that 
is not 
It 
(1) 
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PROM 
w which the vibration could t be felt was important as a 
yression or regression ot sen The Babinski sign was 
id unilaterally in ( patien fossolimo and Mendel 
7.5% of tl 1 | its had decubitus ulcers 
Eleven manite | ital changes—agitation, hallucin: and « our had achylia 
changes. indicating involvem rf spinal 1, but > hematologn 
wl were given l 1 wed n nereas le severity of 
ystem i ually not 
seven patients wl n Vitamin pomts out 
ind even some incre in motor indicative 


Manilestatiot 


anisms to multiply in the ointestinal tract which otherwise 
and incompletely disintegrated protei the gastrointestinal tract also 
in allergic basis addition to treatment with vitamin B 


liver, and fol t suggests intrathecal d A, antihistamine 


therapy, an istr pin viTtskY, New York 


Diseases of the Spinal Cord 


LOCATIONS IN RHEUMATOID SPONDYLI KOorRNBLUM 


and H \. 249:431 (May 31) 1952 


Spontaneous cervic: islocation may occur in the course of rheumatoid spondylitis and is 
f insidious onset, with progressive development of rotation and flexion deformities Phe 
dislocation takes place during an active phase of rheumatoid disease, when hyperemia and 
capsular distention in the region of the cervical joints and deforming muscle spasm are important 
causative factors. When recognition is prompt, vigorous treatment in an early stage can prevent 
the fixed deformities resulting from such dislocations and relieve signs and symptoms of spinal 
cord compressiot 

Kornblum a ash cribe the cases of fot : i¢ first patient, a man aged 23 
presented left unilateral dislocation of the atlas upon the axi cull traction was maintained for 
4% months, without reduction of the dislocation. Surgical attempts at correction were not 
deemed advisable, since the deformity was a unilateral dislocation which allowed ample room 
for the spin: At no time did the patient have any definite neurological symptoms or 
signs referable t he dislocation 

The second patient was admitted with a complaint of nuchal pain radiating to both arms 
Roentgenograms of the cervical portion of the spine revealed anterior dislocation of the atlas 
upon the axis Skull traction was maintained for six weeks. Symptoms disappeared \ 
supportive back and neck brace was worn. Eight months later he was still asymptomatic, and 
roentgenograms demonstrated maintenance of the reduction 

Che third patient was admitted with complaints of anorexia, loss of weight, weakness, and 
cervical and the back pain. X-ray examination disclosed rheumatoid involvement of all the 
articulations cervical spine, with a 2-mm. torward subluxation of the fifth cervical 
articulation on the sixth cervical vertebra, which was not recognized at that time. Six month 
later a progressive increase in his cervical deformity was noted. He complained of radiating 


] | 


pain in the right shoulder and arm. Two weeks later he reported numbness and tingling in 


the arm and hand No abnormal neurological signs were elicited \ second roentgenogram 
showed a 2-cm. forward dislocation of the fifth cervical vertebra on the sixth, with about 
30 degrees of kyphotic and right lateral angulation and marked encroachment upon the neural 


canal. Skull traction was applied for 12 weeks, after which the patient was made ambulatory 


by a supportive brace. His severe radiating pain disappeared completely during the first week 


f traction and did not returs 


The fourth patient had had joint pains for five years, and for ast two years had noted 


stiffness of the neck and tingling paresthesias in both hands. X-ray examination demonstrated 


f actual clearing up of neurologic __—___ ng | 
i 1] neu £7 1¢ int 1 i\ take piace as a re ult 
fa general improvement 
juice perm 
are mhibited 
ict on the central nery 
NONTRAUMAT CERVICAL 
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em. forward dislocation of cervical vertebra « the seventh | 
ppeared be of long standing aus f calcitic 

The patie 


bridging anteriorly across the 


ire hospitalizati treatment 
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current laryngeal 
iuist but is 


s commonly il heart disease 


artery compre nerve against 
ramentum arteriosun extremely 
ince the primary care 

when the arterioscleroti 

the pulmonary vess¢ 


describe such a c; failure had 
g in degree, for nearly four year Che patient was admitted 

at time with evidence of failure and, in addition, complete paralysis of the left vo 
While digitalization and treatment with 


mercurial diuretics did not entirely relieve 


art failure, the hoarseness and paralysis of the vocal cords cleared repeatedly 


additional factor in the compression of the recurrent laryngeal nerve in this « 


been the unusually low position of the aortic arch in relation to the left pulmonary 
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yndrome is sudden or with girdle-h 1 tollowed 


perception ol “ain uch, and temperature and by motor para level of 


in the spinal Motor paralysis at the level of the the lower motor neurot 


type, but 1 upper motor neuron type below the level turbance of bladder functi 


ccurre ill cases, with early retenti n, and w evere Cases I ninhibited neurogenic bladder 
i residual defect Voluntary bladdet ntrol wa lis] nm % weeks in most 
Phe lesion occurred in the lower cervic | 


midthoracic or the lower thoracic portion of th 


emainder. Syphilitic arteriti 


the etiologic tactor in two cases, arter ‘ ind infection in ot ca 


only young person, a 14-year 


Steegmann discusses the differential diagnosis He pom 


pinal fluid with or without spinal subarachnoid block emorrl 


ot be differentiated from thrombosis of the anteri artery 
With modern treatment to prevent and control bladder 
early physical rehabilitation procedures, the prognosis 


is definitely better than it was a decade age Phe degree crippling depends 
unt of irreparable damage to tl inal rd ' 


EBRAL POLIOMYELITIS IN EARLY INFANCY 
Neu surg. Psychiat 15:13 (Feb.) 1952 


The first six months of life are generally considered t f high immunity t 
poliomyeliti This paper describes a small outbreak of pohhomyelitis t 


three intants, all probably infected from a common source, in 


nursing home involving 


vhom the disease was followed 


ere cerebral symptoms 
Ihe patients were infants 7, 3, and 2 weeks of age All h multiple lower motor neuron 


paralyses One died in convulsion during the convalescent phase of the disease One child 


survived for two years nine months but was idiotic, with multiple paralyses and fits. He 
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} 
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RECURRI Lert LARYNGEA NERVE Parat 0 RO Heart D ASI ‘ 
ag al al (, W \ \l \ 19 ) 
Hoarsene due to paralysis of the left re nerve is a rare occurrence in 
patients with congestive heart failure due to ar host commonly seen with severe t 
mitral stenosis, and when marked dynamic dilatation 
of the leit pulmon the aort arch, its adjacent lympl 
node and the lig uncommon nm patients with arteri 
lerotic heart dise uch patients is nearly alway n the 
left ventricle Or le fails deo increased pressure ccut 
my left le 
wl ne 
it cal 
rd his 
4 
\LreRSs, 
SYNDROME OF THE ANTERIOR SPINAL ARTERY \. T. STEEGMANN, Neurology 2:15 (Jai 
lel 1952 
Phe onset of th | ot 
he in thc 
infections, and witl 
nal artery syndrome 
n the 
4 
me \ SMALLPIECE and C, Ounstep, J. Neurol 
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alter a seizure, and necropsy revealed the typical lesion ft poliomyelitis in the spinal cord 
One child wa ve att time of the report, but was al in epileptic idiot, with upper and 
ver motor neuron paralyse ind athetosis 
Lhe author uggest that the midwife who attended the thre in this : 
paper as the vector She was entirely healthy tim thie pe 
Phe clinical teature il idemiological aspect t cerebral pohomvelitis 1 
ire described \ 
NEUROLOGIC FINDIN¢ Ca or CER Disk Ruprure. P. F. Grrarp, Rev. ot 
neul pht. 24:39 (Jar 195. 
X-ray changes indicating the presence of ruptured cervical disk are found {iD in older 
persor Such findings do not necessarily imply that the neurologic changes {RREEparticular 
ise are discoget L hie ithor comment n the overet isis given the role of pressure 1 
the | terior 1 ts in the earl tage 1 hermated cervical dish Phe tirst structure mvolved 
itter hermatior the ligament Pre re n tl gaments 1 mportant im accounting for 
pall It 1 i respol ble tor t reflex ist t the neck muscle re iting sometime i 
torticoll ind potonus 1 t cervical paravertebral mus« s. especially the ts ipeziu Thy 
accounts tor the dt ping of the ulder at the « toclay ilar regi Herniated cervical 
disk 1 ften the cause of the scalenus anticus syndrome Phe author beheves Mii change 
n the cord and roots are due to accompanying arachnoiditis and arachnoidal cyst formation rather 
than to direct compression n these structure He think that u rie 
cervical disk were en sol be 
found gliosis and de to 
adhesion ind cysti 
undoubtedly explain the occasional poor results after operati 
lected 15 cases of optic neuritis associated with redicular 
the ocular changes cleared up with traction. One cannot deny 
development of optic neuriti This is probably due to pressu 
through which autonomic fibers pass These fibers supply ints 
ily neuralgic pains in the upper limbs whicl ive not beer 
roots disappear when the anterior roots are freed from pre: It's Frikholm ha 
illed attention to the necessity for examining and treating these change n the region of tl 
interior Saviveny, New Vor 
CHRONIC REMITTING B. B. Srota, \. Barpect, and J. C. 
Prensa méd. argent. 39:382 (Feb. 29) 1952 
tanding furunculosi the necl | 
by hydrarthrosis, paresthe 
the end of eight montl Iexan j 
the seventh thoracic dermatome 
irachnoid | nd 
Phe serologic reaction of the fl 
penicillin, with marked improven 
reaction in the spinal tluid wa 
improve and finally was able t 
positive neurologic findings tor t 
ot the upper respiratory tract, | 
Qn readmission she was found te 
f the left lower limb, and absence { the left knee jerk but no HERB sory chang: 
Despite t more months of antibiotic treatment, the weakne Se) 11)! 
vith a bilateral Babinski sign, a sensory level at the third thoracic EE plet 
block The Wassermann reaction of the pinal fluid is mild] positive Phe mvelograt 
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k at the eighth thoracic level. Operation revealed extensive epidural infection, and 
granulomatous tissue 20 cm. long was removed. Postoperative x-ray therapy was 
giver istologic examination showed chre hyperplastic epiduritis with multiple micro 
SsCOpit formation, but no evide hilis | Was some improvement after 
operation and x-ray therapy, but th itient continued to nt bilateral weakness and hypo 


tonia in the lower limbs and 


ome sensory diminution below the ninth thoracic level 


N. SAVITSK) 


Peripheral and Cranial Nerves 


BY TumMoraL CALcIN INEII ECKER 
Neurosurg. 9:304 (May) 1952 


The purpose of this paper is to draw attention to sciatica caused by tumoral calcinosis 

condition is rare and of obscure etiology, marked by benign, lobulated, fluctuating, calcified 

tic masses in the region of gliding surfaces or bursae These masses are usually not 
accompanied by pain, tenderness, or limitation of motiot 

In the case here presented, low-back and left sciatic pain with the clinical syndrome of a 
protruded intervertebral disk was caused by tumoral calcinosis. The symptoms were apparently 
the result of pressure by extruded contents of the cystic mass on the first and second sacral 


nerves within the spinal canal The symptoms were promptly relieved by operation 


Atpers, Philadelphia. 


VERTIGO AND CERVICAL ADENOPATHY Mayoux, Cuossecros, and Laron, Rev. oto-neuro- 


opht. 24:65 (Feb.-March) 1952 


The authors reported three cases in which a fairly clear relation existed between attacks of 
vertigo and cervical adenopathy. In the first case vertigo recurred each time there were 
swelling and flaring up of a tuberculous cervical gland. In the second case vertigo disappeared 
ifter a course of radium therapy to the cervical gland, involvement of which appeared secondary 
to epithelium of the face In the third case vertiginous attacks disappeared after excision of 
a calcified gland near the carotid artery. The authors believe that the attacks of vertigo are 
a result of involvement by the enlarged gland of autonomic fibers which go to the inner ear. 
During an attack of vertigo in the first case retinal arterial pressure was 35 mm. on the left and 
50 mm. on the right. Eight days after the vertiginous attack the retinal arterial pressure was 
equal on the two sides. The change in retinal arterial pressure is added evidence that during 
the vertiginous seizure there was significant impairment of the intracranial vasomotor system 
In the third case carotid sinus dysfunction as a possible cause of the vertigo is suggested. The 


authors did not find any other similar cases in the literature 


N. Savitsky, New York. 


ISOLATED ACCOMMODATION PARALYsIS FOLLOWING Mumps and Boucuetr, Rev 
oto-neuro-opht. 24:159 (April) 1952 


Paralysis of accommodation after mumps is a rare complication. Previous cases have been 
reported, but the authors had never seen this complication, although they report having seen 
many cases of mumps. Mumps was diagnosed in a soldier aged 20. Eleven days later he 
complained of visual difficulties and was unable to read the newspaper. Orchitis appeared at 
the same time. On his admission to the hospital, 18 days later, the orchitis and parotitis had 
cleared up. The external appearance of the eyes, the ocular movements, and the fundi were 
all normal. Impaired vision was correctible by the use of lenses. There was no evidence of 
diabetes mellitus or diphtheria; the accommodation paralysis was not due to asthenia. The 
function of accommodation gradually returned to normal. For four days after admission there 
was mild meningeal irritation. No mention of lumbar puncture was made. The authors report 
that the pupils reacted well to light and in convergence. They note that the ocular complication 
in this case occurred during the first week, while the parotid glands were still enlarged, and 


lasted one month. 
N. Savitsky, New York. 
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RECURRENT 2YNGEAL PARALYSIS IN CARDI 
QvUADRELLI, Prensa méd. argent. 39:293 


SYNDROME 


Ortner reported laryngeal paralysis 1 mitral stenosis for the first time in 
1897. This paralysis was considered duc on the recurrent laryngeal nerve by the 
dilated left auricle ani the aortic arcl dl in 1904, suggested that laryngoplegia is duc 
to compression i recurrent laryngeal nerve by a dilated left pulmonary artery Additional 
pressure against the nerve nsidered possi pushing upward ot the dilated auricle 
against the pulmonary artery The author reports ft heart disease with recurrent 
laryngeal paralysis. In both cases there was evidence ot | failure with passive congestion ot 
the lung One patient was a woman aged 45 with mitri tenosis; the other, a woman aged 
54 with hypertension ; he: failure; both had laryngeal paralysis. In the second the left 
auricle was not enlarged he author considers that thie 


recurrent laryngeal nerve involvement 
in both « 


ases was due to presst from a dilated left pulmonary artery 
in the triangle formed by the arch of the 
and the 


Phe nerve is compressed 


orta, superiorly, the left pulmonary artery, below, 
igamentum arteriosum, medially Phe dilated auricle 


a 
| in mitral stenosis may also play 


an accessory role by pushing the dilated pulmon artery upward 


N. Savitsky, New York 


Vegetative and Endocrine Systems 
LAURENCE-Moon-BIEDL SYNDROMI \. Csorpa, Continia neurol. 10:378, 1950 


Csorba reports cases of the complete Laurence-Moon-Biedl syndrome 


(retinitis pigmentosa, 
dystrophia adiposogenitalis, oligophrenia, and polydactyly) in three 


iblings. Genealogical studies 
suggested that the incomplete picture was present in some members of the maternal side of the 
family. The mother was healthy, but her sister and het 


grandfather had poor eyesight and 
oscillations of the eyes In addition, her 


sister was the only plump member of a family of 
nine siblings and was considered the least intelligent. This kind of ancestral background has 


been preseat in other c: f the complete Laurence-Moon-Biedl syndrome 


Forty, Boston 


Treatment, Neurosurgery 
IREATMENT OF PNEUMOCOCCAL MENINGITIS WITH LARGE Doses OF PENICILLIN 
Bunn and G. Peaspopy, A. M. A. Arch. Int. Med. 89:736 (May) 1952 
In 1941 Dowling and his group reported their observations on a series of 21 patients with 
were treated with large doses of parenterally administered peni- 
cillin. Their observations indicated that a regimen of 1,000,000 units given by 


pneumococcic meningitis who 


the intramuscular 
route every two hours resulted in an appreciable drop in mortality 


Phe incidence of compli 
cating sequelae and the total length of illness were also reduced 


Bunn and Peabody present a series of 20 patients with bacteriologically proved pneumococci 
meningitis who were similarly treated with large doses of parenterally injected penicillin. They 
used and recommend the administration of a dose of 1,000,000 units every two hours for at 


least one week, or until clinical remission seems secur« They feel that the intrathecal use of 


penicillin is not desirable, for the reason cited by Dowling, 


viz., poor penetration to all areas of 
infection and the irritative qualities of the drug. They 


found that adjuvant therapy with a 
sulfonamide or aureomycin apparently adds nothing to the 


efficacy of the regimen, but point 
out that it is not contraindicated 


Of the 20 patients in this series, 15 recovered and 5 died, 3 within 24 hours of hospitalization 


None of these three received more than 12 doses of penicillin he other two patients, aged 8&2 


and 83, died after receiving therapy for 12 and 15 days, respectively 


In both patients evidences 
of meningeal infection had subsided, and death was due to other 


Causes 
Fifteen patients survived and were free from all evidence of meningitis. Residua referable 
to the central nervous system occurred in only two patients Che seventh-nerve paralysis in one 
was not of major importance and did not preclude a complete return to active life. The 
vestibular and auditory defects in the second patient gradually cleared, and after six months 
there was no significant loss of either function. 
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ving patie in this sertes received therapy for to i9 days Treatment wa 


4) days for three other patients because of the persistence of chronic middle ear 


infection and abscess of the eye. During the period of acute meningitis, spinal fluid concentra 
tions of 0.05 to 0.5 unit per cubs timeter were obtained with 1,000,000 units of penicillin given 


1 


intramuscularly. Llood « ions reache ak levels of 5 to 20 units with this dose. 


Avpers, Philadelphia 


rAMINE IN NIER i \ NER, J Arch 


Otolaryng. 55:434 (April) 1952 


Fifty-three cases of Méniére’s disease were studied with reference histamine as an etiologic 
and as to its value in treatment. Routine intradermal tests, according to Atkinson's 
0.0] 4 histamine dihydrochloride, were carried « , and reactions were read 
ifter 5 15, and 20 minutes, applying Atkinson's criteria \t the same time blood samples 
vere taken for determination of the histamine content The purpose was to study the blood 
histamime content in Meniére’s disease ind to whether any correlation existed between 
blood levels of histamine and histamine-posi skin reactions 
These investigations of histamine in tl ood were based on the possibility. thi 
liberation of histamine ay ocet or tiss o the blood in acute attacks 
¢, and that this increased content n resent in the blood a time 
possible to make histamine determinations during acute attacks; they were 
in the intervals between, or a day or so after, the acute attacks. For purposes of comparis 
blood histamine determinations were made on 40 patients with otosclerosis and on 9 controls 
It was tound im this series that histamine skin tests gave positive reactions according to 
\tkinson’s criteria in about 15% of the patients with vertigo. The mean blood histamine value 
vas not higher in patients with vertigo than in normal persons and patients with otosclerosis ; 
rather, the values were somewhat lower, and were lowest in persons presenting positive histamine 
reactions 
Only a few ns in this series were treated with histamine, and the effects seemed to b 
very indefinite, as ; ould be judged. However, Richter feels that histamine plays a part 


in Méniére IS€i h ole merits further investigation and research 


\tpers, Philadelphia 


CARE OF SEVERELY PARALYZED Uprer EXTREMITIES : BENNETT, and H 


J. A. M. A, 149:105 (May 10) 1952 


The purpose of this paper is to outline methods of care of the patient with severe flaccid 
paralysis of the upper extremities and to discuss ways of increasing functional capacity through 
the use of adaptive apparatus 

In this study, 324 postpoliomyelitis patients with permanent severe weaknes 
extremities were treated at the Georgia Warm Springs Foundation 

\s for all involved body segments, treatment during the early stages of convales 
consists of protection and support, gradually increased mobilization and muscle stimulati 
reeducation in all involved segments 

If, after a period of four to six months of adequate treatment, the shoulder, arm, forearm, 
and hand show no muscle strength above a “trace” to a “poor minus” level, it is assumed that 
further muscle reeducation will not bring back significant functional strengtl It is possible 
to provide mechanical apparatus which will permit the patient to feed himself, have independence 
in personal hygiene, write or type, and use the telephone. Such apparatus is here illustrated 
rhe restoration of some degree of independence to these patients with paralyzed upper extremities 
Avrers, Philadelphia 
AGRANULOCYTOSIS RECURRING DURING PHETHENYLATE (“THIANTOIN’) Soptum THERAPY. 


A. EK. Hussar and H. B. Rocers, J. A. M. A. 149:1312 (Aug. 2) 1952 


All the newer anticonvulsants, with the exception of diphenylhydantoin sodium, are capable 
of depressing bone marrow in an occasional case. The authors here present the first known 
direct evidence of toxic effects of phethenylate on the bone marrow. 
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sis developed in their patient on the 20th « f administration of phethenylate 
odium, 2 grains (0.13 gm.) twice \fter cessation of treatment with the 
nt promptly recovered Phe advisability of frequent blood cell counts during 


of the newer anticonvulsants is emphasized by Hussar and Rogers 


Philadelphia 


FocaL Epi ’SYCHOMOTOR TYPt \ PRELIMINARY REPORT OF OBSERVATIONS ON 
EFFECTS SURG THerapy. J. R. Green, R. H. Dutsperc, and W. B. McGrath, 


}. Neurosurs 2157 (March) 1951 


23 patients, each manifesting psychomotor epilepsy which failed 


During a two-year period, 
respond to systematic medical therapy, and presenting spontaneous electroencephalographic 


piking in the anterior temporal area, were studied surgically 
Selection lese patients for surgical intervention was made on the bas.s of a caretul 


] 


evaluation o ( and the clinical, electroencephalographic, and electrocorticographi 


indings 
Gross ¢ icroscopic pathologic changes were found in association with the electrographi 
anterior portion of the affected temporal | 14 of the 23 patients. In 


patients in whom 


listurbances 


general, these patients were benefited more by surgical measures than were 


no lesion was found. In selected cases of psychomotor epilepsy, temporal lobectomy, anterior 


to the receptive acoustic cortex, appears to be more effective than lobotomy or gyrectomy 
All 23 patients are living. Of the 23 patients, 12 have had no psychomotor seizures since 


operation The neurologic deficits following anterior temporal lobectomy were surprisingly 


few in this series and are described 


lhe authors discuss the effects of anterior temporal lobectomy on seizures, 
to be associated 


the electro 


encephalogram, and the mental status, and the clinical elements that appear 
hey believe that radical excision offers hope for 
electrographic localization and whose attacks 


with favorable and untavorable results 
selected patients who have definite clinical and 


are not controlled by medication ALPERS, Philadelphia 


AL TREATMENT OF PRESACRAL TUMOR \ Prosiem. C. S. MacCarry, 


J. M. Wauau, C. W. Mayo, and M. B. Coventry, Proc. Staff Meet., Mayo Clin, 27:73 
(Feb. 13) 1952 
he authors present the problem of treating sacral and presacral tumors, describing their 


procedure in 10 cases. When the diagnosis of a sacral or presacral tumor is established, certain 


steps are carried out before operation to reduce the incidence of wound infection and to prepare 


h an eventuality proves 


] 


the lower part of the colon and the rectum for possible resection i su 
s hospitalized, and preparation of the colon is begun This usually 


necessary Che patient 1 
ntinued for five days 


requires three days. Antibiotics are given the day before operation and ce 


ifter operation. While the preparation of the colon is being made, special neurological tests 


ire conducted to ascertain whether the tumor is encroaching on the cauda equina 


operation an abdominal surgeon mobilizes and protects the rectum and pelvic organs 


rthopedic surgeor nd a neurologic surgeon rese t tumor from the ligaments and 


unding mus¢ The orthopedic surgeon osteomize sacrum and ilium Che neurol 
ogic surgeon attempts to identify and preserve the sacral roots, and pudendal and_ sciatic 
there ts intraspinal and subarachnoid extension, he handle these problems 


nerves li 
surgical specialties the authors believe they 


By utilizing the special assets of these three 


ave evolved a method best suited to dealing with these tumor 
\tpers, Philadelphia 


MB. C. Kors M. FRANK, and 


110 (March) 1952 


Watson, Pre ff Meet., Mayo Clin. 27: 
“Phantom limb” is a term used to designate the sensation of perception of the presence of at 


extremity following its amputatior Pain in the phantom extremity is uncommon. Kolb and 
his colleagues had the opportunity of studying and treating three patients in whom the phenomena 


d they report two of these 


itom limbs developed immediately after amputation, an 
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Although physiologic mechanisms contribute, ar to the authors that the painful 
element is a symptom which is maintained by psychic mechanisms and may be understood only 
by some comprehension of the patient’s past experiences, in particular, those that relate to the 
development of his attitudes toward his body They found that a brief rational psychotherapy 
may be effectively applied to relieve the painful symptoms and associated pani 

In addition, the authors suggest thac proper preparation of a, patient who is to undergo 
amputation might prevent in some instances the development of the painful-phantom hallucination. 
Such preparation could be carried out by the surgical team and would include a discussion of 


the occurrence of the phantom phenomena and a considerate inquiry as to the patient’s wishes 


and tears in regard to the disposal of the part to be amputated ALrers, Philadelphia 


PRAUMATIC LESIONS OF THE INTRACRANIAL Optic \ and A 

Bepuscui, Riv. oto-neuro-oftal. 26:411 (Sept.-Oct.) 1951 

Fasiani and Beduschi report the results in 17 cases in which operation was performed for 
relief of impairment of vision following head injuries Six were instances of immediate 
amaurosis following the accident (five unilateral). No results were obtained from operations 
on the optic canal. These operations were done 20 days to 2 months after the accident. The 
poor results were probably due to the delay of operation on the canal. Streiff suggests 
operating within four days after the injury if the patient’s condition permits. While in most cases 
complete blindness immediately after the head blow is due to irreversible tearing of nerve tissue, 
it occasionally is due to edema and hemorrhage. In these cases early decompression of the 
optic canal may be of great benefit The authors also report recovery of vision in two cases 
and improvement in six cases after liberation of adhesions around the optic nerve and chiasm 
Operation was performed in 12 cases of post-traumatic optochiasmatic arachnoiditis Phe 
authors do not advise operation while the patient is in coma Phe exploration of the optic 
pathways should always be by the intracranial route he authors believe that the optic sheath 


should also be incised to facilitate decompression N. Savirsxy, New York 


ErrecT OF ELECTRIC SHOCK IN GLAUCOMA AND RETINITIS PIGMENTOSA. G. PENTINI, Riv 


oto-neuro-oftal. 27:144 (March-April) 1952 


Electric shock therapy was given in four cases of glaucoma and in five cases of retinitis pig 
mentosa. Temporary improvement was noted in some of the cases. The diagnosis of glaucoma 
was unquestionable in only three of the four cases. There was temporary improvement of visual 
acuity, field restriction, and intraocular tension. In all cases improvement lasted only one t 
five months. In one of the cases visual acuity and intraocular tension remained unaltered 
However, the temporal field returned to normal, and there was widening of the nasal field by 
10 degrees In the second case the intraocular lesion returned to normal after the birth 
treatment, the visual field widened 50%, and there was improvement of vision In the third 
case there was only a slight widening of the field after electric shock; the intraocular tension 
increased 

In four of the five cases of retinitis pigmentosa there was some improvement of vision and 
field restriction decreased. Improvement in these cases was slight, and perhaps within. th 
limits of spontaneous remission. The changes in these cases was also transitory, lasting a few 
months 

lo test the hypothesis that’ electric shock therapy may produce transitory improvement in 
ocular diseases by its effect on the diencephalohypophyseoadrenal system, the author studied 
circulating eosinophiles and the uric acid-creatinine ratio before and after electric shock therapy 
rhese studies were done in six of the nine cases; eosinopenia and some increase in uric 


creatinine ratio point to the probability of increased adrenal activity soon after electric 


therapy 
J N. Savitsky, New York 
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Muscular System 
IA Myotonta, ALFANDARI, Harefuah 42:6 (Jan. 1) 1952 
\liandari reports three cases of dystrophia myotonia which were observed, 


respectively, in 
two sisters aged 40 and 37 and in a man aged 30 


The author reports that generalized and focal 
weakness may appear before atrophy of the limbs and that myotonia is sometimes absent in 
early cases. It usuaily does not interfere with walking or other motor activities. Myotonia 
It is readily detected by clas] ing the hands ot the patient 
or by mechanical stimulation. It is usually found in the tongue and the 
may also be elicited electrically. In one of the 
only after the patient had been under 
biceps in one case, 


is usually found only on examination. 


thenar muscles. Myotonia 
reported cases the myotonic reaction appeared 
observation four years Phe author noted edema of the 


a change not previously noted in the literature on myotonic dystrophy. In 


all three cases weakness preceded the atrophy in the lower limbs. In two of the cases weakness 


began in the lower limbs. In two of the three cases weakness was more pronounced in one 


lower limb than in the other \ cataract was seen in only one of the three cases and appeared 


in the fourth year of the illness \ cataract may at times be the 


only manifestation of the 
disease in other members of the family Frontal baldness 


Was not present in any of the cases 
In one case a muscle biopsy showed inflammatory reaction, in addition to atrophy of muscle 
fibers 


N. Savitsky, New York. 


Curonic Potymyositis CHRISTENSEN and \cta psychiat. et neurol, 25:137, 
1950 


Christensen and Levison report on six patients with polymyositis without involvement. of 
the skin. The patients included four women, of ages ranging from 16 to 38; a man aged 41, and 
a boy aged 9 years, probably stricken from birth 


Three patients had a picture similar to that 
of progressive muscular dystrophy 


with proximal atrophy and weakness of the limbs and a 
Several patients had severe pains in the leg, thigh, or shoulder muscles 
Generally the proximal muscle groups were affected. Muscle biopsy 


typical waddling gait 


in all six cases showed 
inflammatory infiltration of the interstitial connective tissue with polymorphonuclear leucocytes, 


lymphocytes, plasma cells, and a few eosinophiles. In four cases the round cell infiltration was 


chiefly perivascular, and in two cases it was very diffuss Che muscle fibrils in the individual 
in five cases indicated some type of 


creatinine output was increased in four patients and normal in one 
Treatment consisted of administration of large amounts of 


bundles showed irregular atrophy Electromyography 
myogenic disorder. The 


penicillin or streptomycin. In a 
patient treated with penicillin there was an exacerbation, with death following acute myocarditis 
In three patients treated with streptomycin there seemed to be some effect on pain, atrophy 
and paresis 


Pisetsky, New York 


Encephalography, Ventriculography and Roentgenography 


A’ SCINTILLATION COUNTER FOR THE 


DIAGNOSIS AND LOCALIZATION OF INTRACRANIAL 
NEOPLASM M. Ter-PoGosstan, W. B. Ittner, W. B. Seaman, and H. G 
Am. J. Roentgenol. 67:351 (March) 1952 


Che authors describe in some detail the apparatus they have developed and use for locali 
gation of brain tumors which have 


SCHWARTZ 


selectively taken up radioactive diiodofluorescein. In thi 


method of localization of brain tumors it is the gamma radiation emitted by radioactive iodine 


(1'*1) which must be counted. The scintillation counter is better for this 


purpose than the 
Geiger-Muller tube because it is 


more efficient in counting gamma rays. The authors estimate 
that their apparatus is about 40 times as efficient in 


unting gamma rays as the conventional 
Geiger tube with a bis t cathode Thi 


increased efficiency makes possible much shorter 


1@ same statistical accuracy of counting as the 
If desired, the dose of radioactive 


counting times while retaining tl Geiger tub 
material given the patient can be lowered appreciably, and 
the counting times 


Phe authors 


impurity as the 


ill remain within entirely practical limit 
f sodium iodide with the a small amount of thallium 


scintillations more efficent tor this work 
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locations on the skull 1 out 15 te 1 tl ie instrument 


table and reliable in their hand es a Philadelphi 
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HEINMI 4, A genol 15 (March) 1952 


heinmel and Glasser report tive ca in whi mi lesions caused compression of the 
pu al cord and the diagnose were made ye} apl \ ray diagnosis later ve rified 
urgical exploration , tw f hes arachnoiditis; one, of 
omatous malformati 1 spinal cord; « Mi nucleus pulposus, causing a 


complete block in the myelogram, and of infectious myelitis, with edem: 


WrItLANb, Philadelphia 


ro INTRACH \ BNORMA ILDER IF I oentgenol 

535 (April) 1952 
Penfield points out that it is tl | li h for the cause of attacks 
es ot epile psy case eventually wall be ‘ either of idi pathic epilepsy 


of tocal epilepsy. It is primarily the cases of t y with which the paper deals. The 


al seizures arise in abnormal vy gray matter do not originate in tumors, cyst 
id the like, although they may 1 the gray matter immediately adjacent to these abnor 
alitie Phe neurosurgeon wh | ocal epilepsy must use every available me 

localize the lesion. “When | las 1 asonably accurate localization he may hope 
top the seizures completely in a littl 5 cent of the cases and decrease the attacks in 
thet 

\symmetry of the cranium supplies a clue to injury vhich occurred during 

ntaney and childhood, the active period of brain growth cranium is smaller over the 


lamaged side, and often the paranasal sinuses and mastoid air cells become n the same 


ide, as though to take up the space left by failure of growth of the damaged part of the brait 
\trophi lesions of the brain often produce changes in the size, shape, and position of the 
ventricle These changes may be demonstrated by pneumoencephal graphy In some cases ot 
lamage during infancy the ventricle on the side of the lesion may become very large; in others 
it shows little change Atrophic lesions acquired after brain growth is complete (1. e., in adults) 
regularly produce enlargement of the ventricle the same sick The contralateral ventricle is 
most always enlarged also, but to a slightly less degree 
Intracranial calcifications may be associated with focal epilepsy. Calcification may appear 
low-growing brain tumors, tuberculomas, healed brain abscesses, and in a peculiar sort of 
n which Penfield has called “hemangioma calcificans.” Occasionally actual plaques of bone 
be tound located in the subdural or subarachnoid spaces in cases of focal epilepsy 
ire thought to be associated with previous hematomas in the same region Trauma t 
underlying area of the brain is probably caused by the same force that produced the hematoma 
Superficial cysts or tumors the brain may make their presence known by producing 
thinning of the cranium which overlies them. Meningioma often causes formation of new bone 
n the overlying portion of the skull. When there is a deficiency in the dura, perhaps caused by 
trauma or by surgery, the brain can rather quickly produce an irregular, “pebbly” erosior 
ft the cranium overlying it This is so even if the pia and the arachnoid le intact between 
the brain and the skull Penfield has named this defect in the skull “crantocerebral erosion.” 


In the presence of increased intracramial pressure the erosion occurs more rapidly 
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FORAMINA PARIETALIA PERMAGNA. R. O'RAnILLY and M Pwoutse J. Roentgen 
67:551 (April) 1952 
The parietal bone ossifies in membrane from one or more centers in the region cf the future 
parietal eminence. The spread of ossification toward the median plane is slower in the regior 


of the future parietal foramen. A membranous interval, called the “sagittal fontanelle,” is 
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News and Comment 


FIFTH INTERNATIONAL CONGRESS ON MENTAL HEALTH 


The World Federation for Mental Health has accepted the invitation of the Canadian Mental 


Health Association and the Canadian Psychological Association to hold the Fifth International 
Congress on Mental Health in Toronto, Canada, Aug. 14-21, 1954. 


The World Federation for Mental Health was created in 1948 to promote better human 
relations and to increase understanding among cultures, among nations, and among professions 
It is the only voluntary international organization of its kind so broadly conceived. The 
Federation grew out of and replaced an older body, known as the International Committee for 
Mental Hygiene. By creating a body with a new name, it was hoped to express a broad con- 
ception of interdisciplinary partnership in human relations rather than to lay primary stress on 


mental illness, and to emphasize the fundamental importance of planning for preventive work 


Ihe Federation has consultative status with UNESCO and the World Health Organization 


and is on the register of the Secretary-General of the United Nations as a body to be consulted 
by the Economic and Social Council 


The members of the Federation are 


mental health associations and professional societies 
These cover the major fields concerned with mental health, human relations, and intercultural 


understanding and include medicine, psychiatry, psychology, cultural anthropology, sociology, 
and social work, education, and nursing. There 


are 72 member societies, from 38 countries, and 


the total number of technically trained these associations of the 


persons who are members of 
Federation approximates 1,000,000. 


persons are also affilated with the Federation 
associates 


as 
Four International Congresses have 


been held to date The first two, 
1930, and in Paris, in 1937, 


in Washington, in 
were under the auspices of the International Committee on Mental 
Hygiene Phe Third Congress, held in London in 1948, had as its theme “Mental Health and 
World Citizenship.” It was out of this congress that the World Federation for Mental Health 


leveloped. Since that time the Federation has held annual meetings in Geneva, Paris, México, 
DD. F., and Brussels rhe Fourth International Congress on Mental Health w 


as held in 
Mexico, D. F., Mexico, in December, 1951 


Phe Fifth International Congress 1s to be held at the University of Toronto, Aug. 14-21, 1954 


is being planned to reflect advances in the field of 
and to assist in realistic planning for the future. The 
in Public Affairs 


Ihe program ot the Congre mental health 


theme of the Congress is Mental Health 


Inquiries about the Congre hould be 


executive Officer, Fifth Internati 
Congress on Mental Health, 111 St. Ge 


onal 


Orgs 


AMERICAN ASSOCIATION OF PSYCHIATRIC CLINICS FOR CHILDREN FELLOWSHIPS 
Fellowships offering specialized training i1 


child psychiatry are available in a number of 
member clinics of the American Association of 


Psychiatric Clinics for 


Children which have been 
approved as traming centers by the Association he 


training begins at a third-year, post 


of graduation trom medical school, 
rotating internship, and a two-year residency i 


graduate level, with minimum prerequisite a general 
psychiatry—all approved Phe maj 
hese clinics have also been approved individually by the American | 
Neurology for a third year 


ority ot 
joard of Psychiatry and 
of training and for an additional year of experience 
This training is in preparation for specialization in child psychiatry, 
in community clinics devoted wholly 


psychiatric problems \t the completion of traiming, attractive openings 
parts of the country Fellows receive 


outpatient settings which utilize the 


especially for positions 
or in part to the outpatient treatment of children wit! 
are available in all 


instruction in therapeutic techniques with children in 
integrated services of the psychiatri 


clinic team. Most of 
the clinics have a two-year training period, although a few will consider giving one-year training 
pecial cases 


: 
, 
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Fellowship stipends are usually in line with United States Public Health Service standards, 
that is, approximately $3,600, as these stipends come mainly from the Public Health Service. 
Stipends sometimes are paid by state departments of mental health, the individual clinics, and, 
occasionally, communities paying for the training of psychiatrists engaging to work in these 
communities at the end of their training. Special arrangments may be made occasionally to 
supplement the stipends by taking on other responsibilities locally, e. g., part-time work with 
the Veterans Administration or consultation to social agencies. A limited number of training 
centers can offer higher stipends. 

The office of the American Association of Psychiatric Clinics for Children acts as a clearing 
house for applicants. Application may be made through this office or directly to the individual 
clinics. In all cases, acceptance of applicants for training is by the individual training centers 

For further information and for application forms, write Miss Marion A. Wagner, Adminis 
trative Assistant, American Association of Psychiatric Clinics for Children, 1790 Broadway, 


Room 916, New York 19 


THIRD ANNUAL INSTITUTE IN PSYCHIATRY AND NEUROLOGY 


The Third Annual Institute in’ Psychiatry and Neurology, sponsored by the Veterans 
Administraton Hospital, Lyons, N. J., the New Jersey Neuropsychiatric Association, and the 
New Jersey District Branch of the American Psychiatric Association, will be held April 22 
and 23, 1953, at the Veterans Administration Hospital, Lyons, N. J 

Che program will include clinical demonstrations and medical exhibits 

Phe program for the scientific session on April 22 is as follows: Dynamics of the Cure in 
Psychiatry, lago Galdston, M.D.; Recent Research Developments in Schizophrenia, William 
Malamud, M.1).; Simultaneous Tactile Tests in Normal and Abnormal Subjects, Morris 
Bender, M.D 

\t the dinner, on April 22, Gregory Zilboorg, M.I)., will speak on “The Humanitarian and 

Pherapeutic in Psychiatry.” 

\t the scientific session on April 23 the following papers will be read: Relation of Endocrine 
Glands to Mental Disturbances, Francis Braceland, M.D.; Modern Methods of Treatment in 
Psychiatry, Kenneth EK. Appel, M.D.; Modern Approach to Diagnosis and Treatment of Brain 
Fumors, Leo M. Davidoff, M.D 


$1.00. Miltary and full-time Veterans Administration personnel are 
saganz, M.1)., Manager 


OPENING OF NEW PSYCHIATRIC INSTITUTE OF UNIVERSITY OF MARYLAND 


pening « he new Psychiatric 1 the University of Maryland was 


} 


7, 18, and 19, 1952, at the new Institute, in Baltimore The first day was devoted 
xercises dedicating the Institute Phe honora degree of Doctor of Science was 
red on Ralpl ird, Ph.D., M.D., professor neurophysiology in the department 
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Rockcteller Foundati gave an addre Information, | 
Phe second and thi lavs were devoted t entific meets 
in Behavior Phe topi f tl econd day is “Factors Influ 
' ‘ under the chairmanship of Dr. Ralph W. Gerard s] 
Holger Hyden, Gothenburg, Swede Dr. J. H. Quast 
Lorente de N Ne \ Dr. Hobart Mowrer, Urbar i, 
Margaret Mead, Ph.D., N York, gave a public lecture ¢ 
it Contemporary Behavior 
Che morning meeting of the third day dealt ith “Medical Kduc 
Behavior,” under the chairmanship of Dr. Alan Gregg Phe following 
Dr. John R. Rei Palo Alt Dr. Philipp Krank, Bostot 
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Cleveland; Dr. George Saslow, St. Louis, and Dr. Jacob E. Finesinger, Baltimore Phe after 
noon meeting dealt with “Psychotherapy and Change in Behavior,” under the chairmanship oi 
Dr. John C. Whitehorn, Baltimore. Participants were Dr. Talcott Parsons, Cambridge, Mass 
Dr, Anatol Rapoport, Chicago; Dr. Robert Waelder, Philadelphia; Dr. Jerome Frank, Balti 
Maurice H. Greenhill, Baltimore 
Institute provides 102 bed. for inpatient care, with three floors of the building 
voted outpatient clinic, research laboratories, and teaching facilities The building 1 
signed to emphasize psychiatric teaching, the integration of psychiatry with other medical 
disciplines, research in neurophysiology, medical education, and behavioral sciences, as well as 


ovide clinic service Fhe Institute is under the dire Jacob EF. Finesinges 


TRAINING POSITION FOR EPILEPSY CLINIC 


\ one-year training position will be availabl the Consultation Clink 
niversity of Hlinois College of Medicine, Chicago, beginning July 1, 
The position is open to anyone interested in pediatrics o 
pecial competence in epilepsy and clinical electroencephalography 1 
or diagnos treatment, teaching, and research 
been created with funds allocated by the United States Children’s Bureau and 
of Services tor Crippled Childres 
ippointment is from July 1, 1953, to June 30, 1954, with a salary of $5,000 
\pplications should be addressed to Dr. Frederic A. Gibbs, Department of Neurology and 
eurosurgery ni of Ilinois College of Medicine, 912 S. Wood St., Chicago 


ILLINOIS CIVIL SERVICE COMMISSION 


\ severe shortage of physicians, psychiatrists, and tuberculosis-control physicians 
everal state hospitals 
Oral tests tor Physician 1, Psychiatrist 1, and Tuberculosis-Control Physician I are | 


often as enough persons apply. Illinois residence is not necessary tor any of the positions 


Physicians and psychiatrists who complete three years of service with the Department of 


Public Welfare are eligible for an educational leave of absence with full pay to conduct research 
or study approved by the Department 
Additional information and application t F obtained from the Civil Servic 


Commission, Armory Bldg., Springtield, I] 


UNIVERSITY OF CALIFORNIA EXTENSION COURSE IN BASIC NEUROLOGY 


Presented as “a background for the understanding of clinical problems encountered in 
neurological and psychological fields,” a course in basic neurology is offered in Los Angel 
this spring by the University of California Extension to graduates of approved medical schools 
ind to graduate psychologists 

Meeting on each Monday evening, Feb. 16 through June & from 7 to 9 o'clock i n 
room on the fifth floor, main building of the Veterans Administration Hospital, 5901 7th St., 
Long Beach, Calif., the course will offer a survey of the organization and funectios i 
central nervous system 

The first lecturer in the series, on bel lo, wall be | H Bullock, associate protess 
zoology at University of Califorma at Los Angeles, who will talk on “The Evolution o 
Nervous System 

Printed bulletins, with complete lecture programs and other information, are available « 
request to Thomas H. Sternberg, M.D., head of postgraduate instruction, Medical Extension 


University of California, Los Angeles 24, to whom applications for admission should | 


addressed kee for the graduate course is $75 
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restoring the patient to the highest degree of clinical improvement. Needless to say, all the 
patients examined were out of hospital and usefully occupied. “All the correlations between tests 
of intelligence and the success of the operation were of negligible degree.” 

Mrs. Petrie gives the test employed and the results obtained in such a manner that they can 
be repeated by those interested. Such examinations would require a total of something like six 
hours per patient—not excessive considering the subtlety of the personality alterations in thes« 
nonpsychotic patients. In addition to the test situations, however, she was able to gain further 
insight into her patients and to reveal some of her thinking along the lines of social interaction 
of leucotomized persons. In some ways this is the most interesting part of her essay. “Their 
vulnerability to the ‘slings and arrows of outrageous fortune’ has decreased. It may be that 
in this way they have lost the use of the barometer they previously had to gauge the climate 
of the reaction of others. The subtleties of human relationships—of what is painful and what is 


permissible—are constantly being impressed on us by our own experience in society. Being 


tactful is a much more complex form of behaviour than not hurting another person in the physical 
sense But the infliction of psychic pain depends on so many variables that we are 
constantly relearning the rules in our own relationship with the people round us. Perhaps 
leucotomy patients have difficulty for the reason suggested—their own decreased vulnerability t 


psychic pain—in relearning these rules.” 
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ESTABLISHED i911 


WESTBROOK SANATORIUM 


eA private psychiatric hospital em- 
ploying modern diagnostic and treat- 
ment procedures—electro shock, in- 
sulin, psychotherapy, occupational and 
recreational therapy—for nervous and 
mental disorders and problems of 


addiction. 


Staff PAUL V. ANDERSON, M.D. 


President 


REX BLANKINSHIP, M.D. 
Medical Director 


JOHN R. SAUNDERS, M.D, 


Associate 


THOMAS PF. COATES, M.D. 


Associate 


R. H. CRYTZER, Administrator 


P. O. Box 1514 RICHMOND, VIRGINIA Phone 5-3245 


Brochure of Views of our 125-Acre Estate 
Sent on Request 


ADAMS HOUSE 


Established 1877 
Ww 
A non-commitment sanitarium and clinic, 
club-like in physical setting and atmos- 
phere, applying re-educational psycho- 
therapeutic methods in the study and 
treatment of the psychoneuroses exclu- 


sively. 


Located wn suburban Boston contiguous to and 


overlooking the Arnold Arboretum 


James Martin Woodall, M.D., Medical Director 


990 CENTRE STREET, BOSTON, 
Jamaica Plain, MASS. 


CLEARVIEW 


ON THE KRATZVILLE ROAD 
EVANSVILLE, INDIANA 
TELEPHONE 5-616 


A PRIVATE HOSPITAL FOR THE 
TREATMENT OF PATIENTS SUF- 
FERING FROM NERVOUS AND 
MENTAL ILLNESS, ALCOHOLISM 
AND DRUG ADDICTION. 


SEPARATE BUILDINGS FOR DIS- 
TURBED AND CONVALESCENT 
PATIENTS. 


Equipped for Surgery 
ELECTROENCEPHALOGRAPH 
CLINICAL LABORATORY 

ELECTROCARDIOGRAPH 
STEREOSCOPIC X-RAY 
BASAL METABOLISM 
HYDROTHERAPY 


Albert J. Crevello, M.D. 


Diplomate, American Board of Psychiatry & Neurology, inc. 
MEDICAL DIRECTOR 
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“Beverly Farm 99 HOME AND SCHOOL FOR 
INCORPORATED N ervous and Back- 


war d Childr en 


11 buildings Can accommodate 200 children, 
220 acres of land ye 

mprovements for a larger num- 
300 feet above oe ber. Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 


HARWORTH HOSPITAL 


531 E. Grand Blvd. Detroit 7, Mich. WaAlnut 3-7319 
NERVOUS AND EMOTIONAL DISORDERS 
ALCOHOLISM AND DRUG HABITUATION 


Charles G. Killins, M.D., Psychiatrist and Director 


Member of American Hospital Association Reg. graduate nurses only on staff 


SUPPLEMENT to EXPERIENCE 
A.M.A. Archives of INTERNAL MEDICINE 


UNDER some circumstances, sometime in his career, practically every 
physician becomes an internist. Contact with forward-moving prac- 
tices and opinions in the internal medicine field . . . provided in 
A. M. A. INTERNAL MEDICINE ... supplies confirmation and sup- 
plements experience for both the specialist and the physician in 
general practice. 

Featured each month will be comprehensive original articles, case 
reports, clinical studies, progress reports, correspondence, news and 
comment, book reviews. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 
> i; ‘ > Py Please Begin My Subscription to A. M.A. Archives of 
Able editorial leadership. INTERNAL MEDICINE with the Next Issue 


Outstanding contributions. 
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HIGHLAND HOSPITAL, INc. 


FOUNDED IN 1904 ASHEVILLE, NORTH CAROLINA 


AFFILIATED WITH DUKE UNIVERSITY 
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R. CHARMAN CARROLL, M.D. 
Diplomate in Psychiatry 
Medical Director 
ROBT. L. CRAIG, M.D. 
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THE LIVERMORE SANITARIUM 


LIVERMORE, CALIFORNIA 
450 Sutter Street 


San Francisco Office - 
For the Treatment of Nervous and Mental Diseases 

THE HYDROPATHIC DEPARTMENT, for nervous and general patients; the 
Cottage Department, for mental patients. FEATURES: near Oakland and 
San Francisco; ideal climate; large beautiful grounds; hydrotherapy, athletic 
and occupational departments; clinical laboratory; large trained nursing force. 
Rates include these facilities: Room, suitable diet, and general nursing care. 
Booklet on request 


©. B. JENSEN, M.D., Superintendent and Medical Director Consulting —J. W. Robertson, M.D 


Founded 1879 


RING SANATORIUM 


Kight Miles from Boston 


For the study, care, and treatment of emotional, mental, personality, and habit 


disorders. 
On a foundation of dynamic psychotherapy all 
used as indicated 


other recognized therapies are 


meet varied individual needs Limited facilities for the 


Cottage accommodations 
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continued care of progressive disorders requiring medical 
logical supervision 
and associate stafl Consultants in all specialties 
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haecutive Secretary 
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BENJAMIN SIMON, M.D FE. 


Director Issistan 


ARlington 5-0081 


Arlington Heights, Massachusetts 
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MATTRESS 


We are proud to announce that we have developed, and have 
tested by actual use in mental hospitals, a mattress which is 
practically indestructible by use or physical effort, except by 
application of some sharp metallic object. It is impervious to 
body fluids and non-irritating to the skin. 


This mattress can be cleaned with soap and water and disin- 
fected without damage, thus eliminating the need for rubber 
or plastic sheets. The mattress covering has a peculiar affinity 
for cotton cloth, and sheets will not crawl or wrinkle under the 
body. Naturally light cream in color, it may darken slightly 
with time or under the sun but will continually get tougher. It is 
also highly resistant to ordinary causes of bed fires such as 
cigarettes, pipe ashes, etc. 


Hospitals testing them have reported—“‘everything claimed for 
them,” “‘a great saving,”’ ‘“‘we believe they are what we have 
been needing,” ‘“‘glad to recommend them,’’ “our nurses are 
pleased with them,’’ and ‘‘we are placing another order for a 
larger number which shows our confidence in them.’’ 


The Syko Mattress is now in production, and we will replace 
any mattress that fails in the claims we make for it. 


Write, or send a trial order, direct to the factory office— 


THE REST-RITE BEDDING CO. 


Mattresses since 1898 


207 North Main St. Mansfield, Ohio 
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